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SCIENTIFIC WORTHAIES 
XI.—SIR JOSEPH DALTON HOOKER 


IR JOSEPH DALTON HOOKER; Director of the 
Royal Gardens, Kew, and President of the Royal 
Society--the second and only surviving son of the late 
Sir William Jackson Hooker, who first made the name 
illustrious in botany—was born at Halesworth, in Suffolk, 
on June 30, 1817. He was educated at the University of 
Glasgow, where the father was Regius Professor of 
Botany from 1820 to 1840, and where the son took 
the degree of M.D. in 1839. He has since been affiliated 
to the great English Universities, receiving in the same 
year the honorary degrees of D.C.L. at Oxford, and of 
LL.D. at Cambridge, and subsequently that of LL.D. at 
his own University of Glasgow. Immediately on com- 
pleting his medical studies, namely in 1839, he was com- 
missioned Assistant-Surgeon in the Royal Navy, and 
appointed botanist of the antarctic voyage of exploration 
by the Zvedus and Zerror, under the command of Cap- 
tain, afterwards Sir James Clark Ross. This celebrated 
expedition, leaving England in the autumn of 1839, and 
touching at Madeira, Teneriffe, Cape Verde Islands, St. 
Helena, and the Cape of Good Hope, entered, in the 
spring of 1840, upon its special work of antarctic explora- 
tion, which, including visits to Kerguelen Island, New 
Zealand, Australia, Fuegia, and the Falkland Islands, 
occupied the ensuing three years, years of severe labour 
and much hardship, but of opportunities such as probably 
never before fell to the lot of a young naturalist, or were 
ever turned to better account. 

The botanical fruits of this expedition are mainly 
garnered in the “Flora Antarctica,” the “Flora Nove 
Zelandiz,” and the “Flora Tasmanica,” six quarto volumes, 
the last of which appeared in the year 1860. These 
co net contain mere reports ef explorations, with descrip- 
tions of whatever was novel or of peculiar interest, but 
are systematically elaborated and complete floras, in 
which all that had been gathered from every source is in- 
corporated. The excellent analyses of the plants, and in 
particular those of the cryptogams, are for the most part 
from the author’s own drawings, many of them made 
during the progress of the voyage. 

During the preparation of the first of this series of 
floras, Sir J. D. (then Dr.) Hooker, being then attached 


to the Geological Survey of Great Britain, brought out | 


several important papers upin points in fossil botany. 


They need not be here particitlarly enumerated, but they ! 
attracted much attention, and ¢ vinced remarkable aptitude | 


for dealing with a difficult class of questions. 

In the interval between the publication of the second 
volume of the “Flora Antarctica,” in 1847, and the first 
volume of the “Flora Nove Zealandiz,” in 1853, Sir 
J. D. Hooker, aided by Government, but mainly on his 
private resources, accomplished his botanical mission to 
India. A general account of this undertaking is given in 
his “ Himalayan Journals; or, Notes of a Naturalist in 


1 Since these lines were written her Majesty has signified her appreciation 
of Dr. Hooker’s services, especially those in relation to the Indian Empire, 
by coaferring upon him the honour of Knight Commander of the Starof 
India.—A. G. 
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Bengal, the Sikkim and Nepal Himalayas, the Khasia 
Mountains,” &c., in two volumes, 8vo., 1854. 

His journey occupied three and a half years, and was 
not without hardship and adventure. After spending two 
seasons in exploring geographically and botanically the 
loftiest Himalayan mountains and valleys, unaccompanied 
by any European, he was, when on the Tibetan frontier, 
joined by his friend, Dr. Campbell, the political agent 
resident in a neighbouring British province ; this led to 
the capture of both by the Rajah of Sikkim, and they 
were imprisoned for some weeks, during which time they 
were treated with great indignity and their lives were 
threatened. During his journey in Sikkim he made a 
survey of the whole country and the bordering districts of 
Nepal, from the plains of India to Tibet ; this was pub- 
lished by the Trigonometrical Survey Office of Calcutta, 
and is still the standard map of the country. It is a 
curious fact that though nearly thirty years have elapsed 
since Sir J. D. Hooker was in the country, many of the 
trans-Himalayan passes which he then discovered and 
measured have not since been visited by any other 
traveller. 

Of the scientific results, the first fruits were given to the 
world in various papers communicated to the Asiatic So- 
ciety of Bengal ; these were followed by the “ Rhododen- 
drons of the Sikkim Himalayas,” a folio, with splendid 
illustrations from the author’s own pencil ; and in a volume 
of the “ Flora Indica,’ by himself and his friend and 
schoolmate, Dr. Thomas Thomson. A series of papers 
upon certain groups, or discussing special points, followed 
later ; and at length the systematic elaboration of Indian 


| botany has been hopefully renewed, and the “ Flora of 


British India,’ upon the model of the “ British Colonial 
Floras,” has reached the second volume. Although 
“‘assisted by other botanists,” some of the ablest of these 
died before their contributions were completed, and a 
large part of the labour and responsibility has devolved 
upon Sir J. D. Hooker. 

In 1869 Sir J. D. Hooker held the presidency of the 
British Association at Norwich. In his address he advo- 
cated the recognition of the Darwinian hypothesis as the 
best means of advancing the study of the natural sciences, 
and dwelt at length on the subject of provincial museums, 
showing by what means they can be rendered both in- 
structive to the general public and be adapted to the 
needs of scientific men. 

On an earlier occasion, at the meeting of the Associa- 
tion at Nottingham in 1866, he was selected to give one 
of the two public lectures that form part of the programme 
at these annual meetings. Choosing “Insular Floras” 
for his subject he gave the results of his own wide per- 
sonal experience in a discourse which attracted much 
attention on account of the soundness of the views he 
advocated and the originality of the illustrations by which 
he supported them. 

Of special memoirs, such as test a botanist’s capabili- 
ties, four of Sir J. D. Hooker’s are particularly noteworthy. 
These are, in the order of publication; first, the essay 
“On the Structure and Affinities of Balanophorex,” a 
peculiar and puzzling group of phznogamous root-para- 
sites, here for the first time well investigated upon suffi- 
cient material, admirably illustrated, and their affinities 
acutely discerned. The second is a shorter paper “ On 

DD 
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the Origin and Development of the Pitchers of Nepenthes,” 
prefacing an account, with striking illustrations, of some 
new Bornean species, and bringing out the conclu- 


apex of the midrib of a leaf. 
action of these pitchers became the subject of a later 
investigation and the theme of his address to the Sec- 
tion of Zoology and Botany, over which he presided, 
at the meeting of the British Association at Belfast, in 
1874. This forms one of the earlier contributions to our 
new knowledge of carnivorous plants. 


with which is the elaborate “ Introductory Essay to the 
Flora Tasmanica,” published earlier in the same year, 
1860. These two papers embody the results of long and 
wide study of the geographical distribution, systematic 
association, and various degrees of relationship of exist- 
ing species, in regard to their probable history and origin. 
Having been prepared before Mr. Darwin’s “ Origin of 


notable contributions to this part of our science. 
are endeavours to test the practical value in systematic 


botany of now familiar theoretical considerations or | 
hypotheses, the influence of which was felt and the im- | 


portance dimly divined, in advance of their full deve- 
lopment by Mr. Darwin. Fourthly, a rare opportunity 


placed in Sir J. D. Hooker’s hands for study. Later inves- 
tigations of completer materials may have since cleared 
up points which were left doubtful, and may have 
definitely answered questions which were placed on the 
way to settlement by being suggestively raised. Still the 


splendid memoir on “ Welwitschia, a New Genus of | 


Gnetacez,” stands unrivalled among botanical monographs 
of the kind for perfection of illustration, elucidation of 
structure, and insight into affinities. 

Turning next to labours which came in great part by 
inheritance, we need only refer to the thirteen volumes of 
the Botanical Magazine which follow the thirty-seven 
edited by Sir William Hooker, and to the two volumes in 
continuation of the less popular, but botanically im- 
portant, “Icones Plantarum.” Then, after the exhaustion 
of Sir William Hooker’s “British Flora” in its eighth edi- 
tion, Sir J. D. Hooker replaced it by his own compendious 
“Student’s Flora of the British Islands, 1870,” which is 
now passing to a revised edition. Those who have made 
the attempt well know how the conscientious preparation 
of such a work tasks the best powers of a botanist. Upon 
the presentation, in an English dress, of Le Maout and 
Decaisne’s “ Traité Général de Botanique,” in a trans- 
lation by the late Mrs. Hooker, the orders were re-ar- 
ranged and annotated by Sir J. D. Hooker, and a chapter 
on the principles of classification and a synopsis of natural 
groups added. Then, least in size, but not in usefulness 
nor in difficulty of execution, comes the “ Primer of 
Botany,” forthe use of young beginners. As far as pos- 
sible, elementary treatises should be written by masters 
in science, and Sir J. D. Hooker has contributed his fair 
share. 

We come, at length, to the “Genera Plantarum ad 
examplaria imprimis in Herbariis Kewensibus servata 
definita.” In this, one of the most arduous and, as we 








judge, most important botanical works of our time, Sir J. D, 
Hooker is associated with the veteran Bentham, who has 


| the enviable advantage of being able to devote all his 
sion that the pitcher is a modification of a gland at the | 
The functions and mode of | sorial or administrative cares, and who brings to the work 
| the largest experience, the surest judgment, and the most 
, indomitable industry—gifts and accomplishments rarely 
| thus associated. As two of the three compact volumes 
| of the “Genera Plantarum” are already published, and 
| the third is in progress, let us hope that we may all 
Thirdly, the | 
“ Outlines of the Distribution of Arctic Plants,” cognate | 


time to botanical investigation, undistracted by profes- 


ere long see and rejoice together over the completion of 
a work which marks an epoch in systematic botany, 
Compilations and digests we may have, as we have had ; 


| and supplements and new editions of the present work may 
| naturally and easily be provided ; but, as its only real 


predecessors are the “ Genera Plantarum” of Linnzus 
(1737-64) and of Jussieu (1789)—to which we may add 
that of Endlicher (1836-40) the latter a wonderful monu- 


| ment of literary labour and bibliographical ability, directed 
Species” appeared, they are among the earliest and most | 
They 


by a fair amount of botanical knowledge—so we may 
expect that a long generation will pass before an under- 
taking like the present will be again attempted and carried 
through. 

If this cursory reference to the publications of one who 
is still, as we fondly hope, only in mid-career, were ex- 


| tended into details and specifications, it would still be far 
was well improved when that most extraordinary of plants, | 


Welwitschia mirabilis, of Western Tropical Africa, was | 


from giving a full idea of the extent and value of Sir J. 
D. Hooker’s scientific services. While his colleague, to 
whom reference has been made, supplies a notable in- 
stance of what may be accomplished by one who (without 
declining a reasonable share of public duty) has been 
mainly free from engrossing administrative cares, the life 
of Sir J. D. Hooker, like that of his father, has fallen in 
the common lot of scientific men. Or rather, in both the 


| Hookers, unusual gifts and energies have entailed more 


than ordinary cares and responsibilities. To develop 
and to sustain and extend such noble and invaluable 
establishments as those at Kew Gardens was a duty not 
to be declined, however engrossing. It has been per- 
formed in such wise as to win, along with national ap- 
plause, the gratitude of the scientific world. Throughout 
his travels and voyages his energies were directed by his 
father to the advancement of Kew as a centre of scientific 
botany, and as a means of transmitting to all parts of the 
world plants usefu) to mankind. In 1855 he was ap- 
pointed Assistant-Director, and since the death of his 
venerated father, in 1865, the burden of maintaining the 
Gardens at the high condition they had attained through 
the father’s exertions has fallen on the son. 

Botanists all over the world count this devotion to 
Kew Gardens high among Sir J. D. Hooker’s scientific 
services. They admired and cheered the courageous and 
indomitable spirit with which he resisted and thwarted 
the attempt of a whilom official guardian to lower the cha- 
racter and diminish the scientific value of this most useful 
establishment. They rejoice, likewise, to see the presi- 
dential chair at the Royal Society occupied for the second 
time by a botanist and explorer. They concede the para- 
mount claims of public duty, yet not without a shade of 
jealousy and regret ; for administration is time-consuming 
and endless, while Hookers and their like are few, and 
botanical work on every side is pressing. 

Acritical exposition and estimate of the work which Sir 
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J. D. Hooker has already accomplished, and by which his 
high scientific position has been earned, must needs be 
either too technical or too long fora sketch like this. 
Moreover, the Atlantic is no longer what it once was, when 
a judgment wafted across it either way was invested with 


somewhat of the character of the verdict of posterity. And | 
the close relations for forty years of the present writer | 


with the Hookers, father and son, disqualify him for the 
office of judge. Let that duty devolve upon our suc- 
cessors. 


The knowledge and experience of most of our eminent | 


botanists have been gained, and their work mainly done, 
in the herbarium and botanic garden. No living botanist 
that we know of has shared Sir J. D. Hooker’s opportunities 
of studying in place the living vegetation of so many parts 
of the world ; these include, besides those already men- 
tioned as places visited during his Antarctic voyage, the 


India to the Chinese borders. 
him to New England, as we hope to do before these lines 
are in print, and when he has traversed our continent 
from the Atlantic to the Pacific, it may confidently be 
affirmed that he has seen far more Sordvy than ever fell to 
the lot of any other of his craft. 

Sir J. D. Hooker was elected President of the Royal 
Society in 1873, an office which he still holds. 

May, 1877 ASA GRA\ 


NOTES ON THE BOTANY OF THE ROCKY 
MOUNTAINS 
[The contemplated visit to the United States of America 
alluded to in the preceding article has now been accom- 
plished, and Sir Joseph Hooker has favoured us with the 
notes of his journey following. | 

N company with Dr. Asa Gray, Professor of Botany of 
Harvard University, Cambridge, U.S., I availed myself 

of an oft-repeated invitation to us both from Dr. Hayden, 


logical Survey of the United States Territories, to join 
the Survey in Colorado and Utah; this we did with the 
view of instituting a comparison between the floras of 
these central and elevated territories and those of cther 
parts of the continent, and thus obtaining some insight 
into the origin and distribution of the North American 
flora. In order to comprehend the importance of Colo- 
rado and Utah as the basis for such investigations, I 
should state that they occupy a very central position in 
the continent, and include a section of the Rocky Moun- 
tains about 300 miles long and about as broad, namely, 
from N. lat. 37° to 41°, and from W. long. 105° to 112°. 

The mountain region thus limited consists of exten- 
sive and often level floored valleys, sometimes many miles 
broad, and elevated 4,000 to 5,000 feet above the sea, 
called “ parks ” in local topography, which are interposed 
between innumerable rocky mountain ridges of very 
various geological age and formation, which often reach 
12,000 feet, and sometimes 14,000 feet elevation, the 
maximum being under 14,500. 

Those of the.so-called parks which are watered by 
rivers that flow to the east are continuous with the 
prairies that lie along the eastern flanks of the Rocky 
Mountains ; those watered by rivers that flow to the west 


| west 3 (3 


| these are in a broad sense humid; 
southern shores of Europe, North Africa, Palestine, and | 


When we have welcomed | Mississippi river, including the forested shores of that 


| Arizona and 
the distinguished chief of the Topographical and Geo- 





| and Rio Grande. 


are continuous with the so-called deser: or salt 


regions 


| that lie along the western flanks of the range; but the 


divides between the head waters of the streams that flow 
either way are often low, and the botanical features of the 
east and west may hence meet and mix in one park. 
Such a section of the Rocky Mountains must hence 
contain representatives of three very distinct American 


| floras, each characteristic of immense areas of the con- 
| tinent. There are two temperate and two cold or mountain 


floras, viz.: (1) a prairie flora derived from the eastward ; 
(2) a so-called desert and saline flora derived from the 
) a sub-alpine ; and (4) an alpine flora ; the two 
latter of widely different origin, and in one sense proper 
to the Rocky Mountain ranges. 

The principal American regions with which the com- 
parison will have first to be instituted are four. Two ot 
one, that of the 
Atlantic coast, and which extends thence west to the 


river’s western affluents; the other that of the Pacific 


| Side, from the Sierra Nevada to the western ocean: and 


two inland, that of the northern part of the continent 


| extending to the Polar regions, and that of the southern 
| part extending through New Mexico to the Cordillera 


of Mexico proper. 
The first and second (Atlantic plus Mississippi and the 


| Pacific) regions are traversed by meridional chains of 
mountains approximately parallel to the Rocky Moun- 


tains ; namely, on the Atlantic side by the various systems 
often included under the general term Appalachian, which 
extend from Maine to Georgia, and on the Pacific side by 
the Sierra Nevada, which bounds California on the east. 
The third and fourth of the regions present a continuation 
of the Rocky Mountains of Colorado and Utah, flanked 
for a certain distance by an eastern prairie flora extend- 
ing from the British possessions to Texas, and a western 
desert or saline flora, extending from the Snake River to 
Mexico. Thus the Colorado and Utah 
floras might be expected to contain representatives of all 


| the various vegetations of North America except the small 


tropical region of Florida, which is confined to the 
extreme south-east of the Continent. 

The most singular botanical feature of North America 
is unquestionably the marked contrast between its two 
humid floras, namely, those of the Atlantic plus Missis- 
sippi, and the Pacific one ; this has been ably illustrated 
and discussed by Dr. Gray in various communications to 
the American Academy of Sciences, and elsewhere, and 
he has further largely traced the peculiarities of each to 
their source, thus laying the foundations for all future 
researches into the botanical geography of North 
America; but the relations of the dry intermediate re- 
gion either to these or to the floras of other countries 
had not been similarly treated, and this we hope that we 
have now materials for discussing. 

Our course and direction in America was directly 
westward to Colorado, where we followed the eastern 
flanks of the Rocky Mountains for about 300 miles, that 
is from Denver in the north, to near the borders of New 
Mexico, ascending the highest northern and southern 
peaks, and visiting several intermediate parks and valleys, 
watered by tributaries of the Arkansas, Platte, Colorado, 
From Denver we proceeded north 





= 


to Cheyenne in Wyoming, and ‘thence westward by the 
Central Pacific Railway, across the range to Ogden, and 
the Great Salt Lake in Utah, which lies on the base of 
the Wahsatch Mountains, themselves the western escarp- 
ment of the Rocky Mountains proper in that latitude. 
After ascending these we proceeded westward by rail 
through Utah, to Nevada, thus crossing the great dry 
region that intervenes between the Rocky Mountains and 
the Sierra Nevada, which is variously known as the Desert, 
Salt, or Sink region of North America, in accordance 
with the prevailing features of its several parts. It is 
elevated 3.000 to 4,000 feet, and traversed by numerous 
short meridional mountain-ridges, often reaching 8,000 
feet, and rarely 10,000 feet elevation ; unlike the Rocky 
Mountains or over the Sierra Nevada, these present no 
forest-clad slopes, or even a sub-Alpine flora. 

From Reno, at the western base of the Sierra Nevada, 
we proceeded south by Carson City, flanking the Sierra 
for some sixty miles to Silver Mountain, when we struck 
westwards, ascending the Sierra, which was crossed 
obliquely into the Pacific slope. There we visited three 
groves of the ‘Big Trees’ (Seguoia gigantea) at the 
headwaters of Stanislaus and Tuolome Rivers, and 
the singular Yosemite Valley, whence we descended 
into the great valley of California, and made for San 
Francisco. 

From the latter place we made excursions first to the 
old Spanish settlement of Monterey, which is classical 
ground for the botanist, as being the scene of Menzies’ 
labours during the voyage of our countryman, Capt. Van- 
couver, in 1798 (whose surveys are held in the highest 
estimation by Prof. Davidson and the officers of the Coast 
Survey of the United States), whom he accompanied as 
botanist. 
range to Russian River to visit the forests of Red-wood 





(Seguota sempervirens), the only living congener of the Big 
Then | 
to Sacramento, and up the valley of that name for 150 | 


Trees, and almost their rival in bulk and stature. 


miles to Mount Shasta, a noble forest-clad volcanic cone 
about 14,400 feet in elevation. Returning thence to 
Sacramento we took the Union Pacific Railway east. 
wards, and from the highest station visited Mount Stan- 
ford, on the crest of the Sierra Nevada, and Lake Taho, 
which occupies a basin in the mountains at about 7,000 


feet elevation, and with which we finished our western | 


journeyings. 

In California the Coniferz were a principal study, 
with a view of unravelling their tangled synonymy and 
tracing the variations and distribution of these ill-under- 


stood trees, which attain their maximum development in | 
number of species and in stature.on the Pacific slope of | 


the American continent. 


The net result of our joint investigation and of Dr. 
Gray’s previous intimate knowledge of the elements of 
the American flora is, that the vegetation of the middle 
latitudes of the continent resolves itself into three prin- 
cipal meridional floras, incomparably more diverse than 


those presented by any similar meridians in the old | 


world, being, in fact, as far as the trees, shrubs, and 
many genera of herbaceous plants are concerned, abso- 


lutely distinct. These are the two humid and the dry | 


ntermediate regions above indicated. 
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Then we went northwards along the coast | 
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Each of these, again, is subdivisible into three, as 
follows :— 

1. The Atlantic slope plus Mississippi region, sub- 
divisible into (a) an Atlantic, (8) a Mississippi valley, and 
(y) an interposed mountain region with a temperate and 
sub-alpine flora. 

2. The Pacific slope, subdivisible into (a) a very 
humid cool forest-clad coast range; (8) the great hot, 
drier Californian valley formed by the San Juan river flow- 
ing to the north, and the Sacramento river flowing to the 
south, both into the Bay of San Francisco ; and (y) the 
Sierra Nevada flora, temperate, sub-alpine, and alpine. 

3. The Rocky Mountain region (in its widest sense 
extending from the Mississippi beyond its forest region to 
the Sierra Nevada), subdivisible into (a) a prairie flora; 
(3) a desert or saline flora ; (y) a Rocky Mountain proper 
flora, temperate, sub-alpine, and alpine. 

As above stated, the difference between the floras of 
the first and second of these regions, is specifically, and 
to a great extent generically absolute; not a pine or 
oak, maple, elm, plane, or birch of Eastern America 
extends to Western, and genera of thirty to fifty species 
are confined to each, The Rocky Mountain region 
again, though abundantly distinct from both, has a few 
elements of the eastern region and still more of the 
western. 

Many interesting facts connected with the origin and 
distribution of American plants and the introduction of 
various types into the three regions, presented them- 
selves to our observation or our minds during our 
wanderings ; many of these are suggestive of comparative 
study with the admirable results of Heer’s and Les- 
quereux’s investigations into the pliocene and miocene 
plants of the north temperate and frigid zones, and which 
had already engaged Dr. Gray’s attention, as may be 
found in his various publications. No less interesting 
are the traces of the influence of a glacial and a warmer 
period in directing the course of migration of Arctic 
forms southward, and Mexican forms northward in the 


| continent, and of the effects of the great body of water 
| that occupied the whole saline region during (as it would 


appear) a glacial period. 

Lastly, curious information was obtained respecting the 
ages of not only the big trees of California, but of equally 
aged pines and junipers, which are proofs of that 
duration of existing conditions of climate for which 


| evidence has hitherto been sought rather amongst fossil 
| than amongst living organisms, 


I need hardly add that the part [ played in the above 
sketched journey was wholly subordinate to Dr, Gray’s, 
who had previously visited both the Rocky Mountains 
and California, though not with the same object. But 
for his unflinching determination that nothing should 
escape my notice which his knowledge and observant 


| powers could supply, and Dr. Hayden’s active co-operation, 


my own labours would have been of little avail. 
Moreover, throughout the expedition we experienced 
great hospitality, and enjoyed unusual facilities, not only 
from the staff of the Geological Survey, but from the 
railway authorities, who franked us across the continent, 
and on all the branch lines which we traversed. 
J. D. HOOKER 
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SHARPE’S CATALOGUE OF BIRDS 


Catalogue of the Birds in the British Museum, Vol. 1., 
Catalogue of the Accipitres, or Diurnal Birds of Prey. 
By R. Bowdler Sharpe. 
the Striges, or Nocturnal Birds of Prey. 
Author. 1875.—Vol. III., Catalogue of the Passeri- 
formes, or Perching Birds. By the same Author, 
1877. (London: Printed by order of the Trustees.) 


F the visitor to the British Museum will pause at the 
foot of the staircase leading up to the Paleontological 
Gallery and look carefully into the obscurity in the right- 
hand corner he will perceive a door with a brass plate on 
one side of it. On entering this door and descending 
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1874.—Vol. II., Catalogue of | 
By the same | 


4t 


reckoned at less than from ten to twelve thousand. There 
are many more workers in ornithology than in icthyology, 
the literature is still more widely scattered in different ma- 
gazines and periodicais, and the collections to be con- 
sulted, both public and private, are much more numerous. 
There is also no generally recognised system of classi- 
fication to follow—such as that of the illustrio:s Johannes 
Miiller—our great master in the classification of fishes. 
All this makes the work of a general descriptive catalogue 


| of birds one of almost herculean labour, which only length 
| of time and great devotion to the subject can hope to 
| accomplish. 


(with care) a flight of darkened steps, he will find | 


himself in the cellar, which has for many years consti- 
tuted the workshop of our national zoologists. Two 
small studies partitioned off to the left are assigned to the 
keeper of the department and his first assistant. The 
remaining naturalists are herded together in one apart- 
ment commonly called the “Insect-room,” along with 
artists, messengers, and servants. Into this room is 
shown everybody who has business in the Zoological 
Department of the British Museum, whether he comes as 
a student to examine the collections, or as a tradesman 
to settle an account. Amid the perpetual interruptions 
thus caused, our national zoologist has to pursue his 
work, Some of the specimens are here, some in the 
galleries overhead, and some are stored away in cellars 
at a still lower depth than that in which he sits at work. 
The library attached to the department contains merely 
some of the most obvious books of reference, all others 
have to be obtained on loan from the great national 
depository of books in the centre of the building. No 
lights are allowed, and when the fogs of winter set in, the 
obscurity is such that it is difficult to see any object 
requiring minute examination, 

Under these circumstances, which we trust to see 
materially altered when the zoological collections are 
removed to their new home in South Kensington, it is 
more than creditable to our zoologists that they should 
have turned out the large amount of scientific work that 
has issued from their department of the British Museum 


natural history; they are not mere catalogues, but in 
many cases able and exhaustive monographs of the 
groups of which they treat. 
by the jlate Dr. Gray they have been energetically 
carried on under the rule of the present head of the 
zoological department, Dr. Giinther is, moreover, him- 
self the author of one of the most important of the series 
“the Catalogue of Fishes,” completed in 1870, in eight 
volumes, which is now the standard work of reference in 
icthyology. 

Hardly less important as regards the sister science of 


now before us. With youth and energy on his side Mr. 
Sharpe may look forward to do much, but it must be 


himself he has an arduous task before him. The number 
of recognised species of the class,Aves cannot now be 


Let us now see what progress Mr. Sharpe has already 
made towards the completion of the task. In 1874 he 
issued the first volume of the catalogue containing the 
Accipitres, or diurnal birds of prey ; in 1875 the second, 
in which the Striges, or nocturnal birds of prey, were 
treated of. We have now the third volume before us, in 
which the great order usually called “ Passeres,” but here 
denominated “ Passeriformes,” is commenced, 

Taking this as an average volume, we find about 350 
species comprised in it. Unless, therefore, the present 
rate of progress is materially accelerated, it does not 
require much calculation to show that forty or fifty years 
must elapse before a single worker can complete the task. 
Even if the volumes were henceforth published annually, 
and 500 species on the average comprised in each volume, 
upwards of twenty years would be necessary to bring the 
work to a conclusion, and looking to the present rapid 
advances being made in our knowledge of birds, the older 
volumes would be out of date long before the last were 
ready for publication. But if the present style of work is 
adhered to, it would seem that our last supposition is one 
that is hardly likely to be accomplished. 

The question remains, whether any alterations can be 


| suggested that will reduce the task to one of more 


| reasonable proportions. 


| each group treated of. 


It must be recollected that Mr. 
Sharpe’s “Catalogue” is not merely a catalogue of 
specimens in the National Museum, but approaches in 
several respects more nearly to a monographic essay on 
Taking, for example, the present 


| volume, which contains the Coliomorphe, or Crow-like 
| Passeres, we find, on page 4, a “synopsis” of the five 
during the past thirty years. The zoological catalogues of | 
the British Museum are well-known to every worker in | 


families into which the Coliomorphz are divided, next a 
definition of the two sub-families of the Corvidie, the first 


| of these families. Then follows a“ key” to the thirty-nine 


Projected and commenced | 


genera of Corvide ; these genera are taken in order, and 
a “key” to the species is placed at the head of each genus 
Under the head of each species the synonymy is very fully 
given; then a lengthened description of each species in 
its various plumages, a general account of its “ habitat,” 
and finally a list of specimens of it in the British Museum, 


_ with a notice of the locality and mode of origin of each 


specimen. To prepare all this it is manifest that an 


| elaborate study of each group must be undertaken, and 


| such a study cannot be executed without much time and 
Ornithology, if brought to so successful a conclusion, will | 
be the “ Catalogue of Birds,” of which three volumes are | 


attention. The result will be that we shall have, when 
the task is brought to a conclusion, a general work, which 
must become] the standard book of reference for all 


| naturalists who are engaged on the class of birds. 
confessed that if he intends to handle the whole subject | 


While the plan of work pursued by Mr. Sharpe has our 


| full approbation as a whole, there are several points of 


detail in which we think improvements might be made, 
DD2 








The descriptions of the species are, especially in the first 
volume, by far too long. Short diagnoses would be of 
much greater assistance to naturalists using the work for 
the determination of species. It may be said, no doubt, 
that such diagnoses ave given in the tabular keys of the 
species under the head of each genus. 
certain extent ; at the same time these keys only refer to 
one point of difference between allied species, and if a 
student misses the particular key selected by Mr. Sharpe 
he will find it very difficult to open the lock. Jf instead 
of the lengthened description, a short diagnosis were 
given and remarks on the points of diflerence between 
the species in question and its nearest allies were 
appended, the result would be at least of equal, if not of 
greater value, to the working ornithologist, and at the 
same time the work would be materially shortened. 
Nothing serves so clearly to explain the character of an 
unknown object as reference to an object well known and 
a specification of the points of difference. Such parti- 
culars, now universally added by naturalists to their 
characters of species, are rarely to be found in Mr, 


Sharpe’s catalogue. 
One other point we will mention—that we trust Mr. 
Sharpe will consider seriously in the preparation of future 


volumes. The golden rule of priority and the canons of 
the Stricklandian Code of Nomenclature are now gene- 
rally accepted by all zoologists. But like many other 
things that are excellent, “ priority” may be pushed to a 
ridiculous extent, and some writers seem determined to 
disgust people with it if they can. The chief object of 
the rule of priority is the attainment of a uniform nomen- 
clature. Unless, therefore, there is a stringent necessity 
in obedience to its rule to alter a generally-recognised 
name, it is only defeating the object in view to propose 
such a change. But we regret to observe that Mr. 
Sharpe not unfrequently strains the laws of priority in 
order to alter well-known and universally adopted titles, 
both of genera and species. For example, Linnzeus 
called the well-known kestrel Falco tinnunculius, t.e., the 
* Bell Falcon.” In 1807 the French naturalist, Vieillot, 
made the group of kestrels into a genus, for which 
he proposed to use the name 7?xxunculus—and this 
practice has been generally followed by all ornitho- 
logists who have considered the group of kestrels as 
worthy of generic rank. But Mr. Sharpe now wishes 
to reject the generic name 7innunculus in favour of 
a subsequently-given appellation, upon the ground, we 
suppose, that the species first given in Vieillot’s list of 
Tinnunculi is not a true kestrel. This may be the case, 
but it cannot be doubted that when Vieillot founded his 
genus, 7innunculus, the species most in his eye was the 
Falco tinnunculus, and that that species should be taken 
as the true type of his genus.’ Again, a well-known 
South American bird of prey is universally’ known as 
Spizaétes ornatus. Mr. Sharpe would have it termed 
Spizaetus mauduyti, solely because, although both the 
names were published in the same work at the same date, 
the latter is given four pages before the former. We 
cannot believe that even the great authority of the British 
Museum will induce naturalists to recognise such grounds 
for the displacement of familiar names. 


* Mr. Sharpe gives, as the name to be adopted for the Common Kestrel, 
Circhnets tinnuncuia—~apparently under the idea that 7ianuncudus is an 
“ 
adjective, 
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These, however, are but minor defects in a work that js 
generally well arranged and well executed. Further than 
this, we have only to remark that Mr. Sharpe might have 
done better to adopt some one general classification in its 
entirety rather than to attempt to amalgamate several 
hardly-to-be-reconciled systems into one of hisown. But 
whatever his classification may result in, there can be no 
question of the influence the “ Catalogue of Birds” will 
have on the progress of ornithological science, and we 
heartily wish the author health and strength to terminate 
his labours at an earlier period than that which we have 
assigned to them. 





THE ALPS 
Die Naiurkrafte in der Alpen, oder physikalische 

Geographie des Alpengebirges, von Dr. Friedrich 

Pfaff, O. Professor in der Universitit, Erlangen, 

(Miinchen ; Oldenbourg, 1877.) 

HIS is a thoroughly unsatisfactory book. The title 
is attractive, and in spite of all that has been 
written about the Alps of late years, a treatise such as 
is here promised is very much wanted. Such a work if 
taken in hand by a master of physical science capable of 
grasping together the varied phenomena and exhibiting 
vividly their mutual bearings and relations, would be of 
engrossing interest, and could scarcely fail to throw new 
light upon many obscure questions of science. Failing 
this, there is room for a work in which the results of 
recent exploration and scientific observation should be 
carefully collected, intelligently arranged, and clearly set 
forth. Such a book might not attract many of those who 
have no personal experience of the Alps, but would be 
welcomed by thousands who have keen recollections 
of enjoyment among the great mountains, and would fain 
learn something of the nature and laws of the giant forces 
within whose sphere they have moved. Along with the 
primary, though no way common, qualifications of accu- 
racy and clearness, the writer of such a work should have 
such a firm hold of physical principles as should enable him 
to mark distinctly the limits of the territory conquered by 
modern science, and distinguish the conclusions which 
are definitely established from those that are more or less 
imperfectly proved,’or merely to be ranked as conjectural 
explanations, 

In none of these respects does Prof. Pfaff show himself 
competent for the work he has undertaken. Except in 
regard to glacier controversies, where his reading is a 
little more extended, he appears very ill acquainted with 
what has been written about the Alps in England, Italy, 
and France during the last quarter of a century ; he is 
strangely inaccurate, especially as to names and numbers, 
and often sadly deficient in clearness ; and finally, there 
is a complete want of definiteness [in his statements as to 
the more interesting of the disputed questions discussed 
in his work, 

A disproportionate share,’ more than a third of the 
volume, is taken up with what may be called the statistics 
of the Alps—their division into groups, numerical state- 
ments as to the heights of peaks, the dimensions of valleys 
and lakes, the volume of mountain ridges, and various 
other orographic elements, some of which do not admit 
of accurate numerical statement, and others are of trivial 
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importance. It is not too much to say that when the 
author is unable to copy from a clear-headed and accurate 
writer, such as von Sonklar,”this part of his work is 
frequently a mere muddle. 

In attempting to subdivide the Alps] into separate 
groups it is possible to apply one or other of two guiding 
principles. You may look either to,the configuration of 
the surface and make the deep valleys and low passes 
that occur here and there throughout the chain the boun- 
daries between the different groups, or you may attend 
mainly to geological structure, and form groups in each of 
which a central mass of crystalline rock is surrounded by 
a girdle of sedimentary strata, but in so doing must often 
disregard the actual features of the country. M. Pfaff has 
alternately adopted the geological grouping of Studer and 
the orographic arrangement of von Sonklar, with the 
natural result that the same mountains and valleys are in 
some cases included in two different groups while others 
are left utterly unprovided for, there being no one group 
in which they can be placed. For some groups the 
author has attempted to assign limits and specify the 
higher summits, but consid2ring the ill success of these 
attempts, he has, perhaps wisely, refrained in other cases, 
and for eleven groups he has given names without at- 
tempting to define their limits. Among the dominant peaks 
we find the two ancient impostors Mont Ollan and Mont 
Iséran, whose existence has long since been disproved 
by the active members of our Alpine,Club, and, stranger 
still, we are told to look for the latter in an utterly new 
direction—in the range west of the Col de Bonhomme 
“between the Istre and the Rhone ”—where the discovery 
of a mountain over 13,000 feet high would undoubtedly 
make a lively sensation among the natives. A list of 
the most important peaks in the Alps is given, in which 
are enumerated fourteen summits in the mass of Mont 
Blanc, and twelve of those of Monte Rosa, while the 
crowning peaks of other important groups such as the 
Grand Paradis and Piz Bernina, each well above 13,000 
feet, are altogether omitted. Heights copied at random 
from various authorities are hopelessly irreconcilable. 
In one page the Gross Glockner is 495 English feet higher 
than the Ortler Spitz; a few pages later the tables are 
turned, and the Ortler surpasses his rival by 285 feet. 
What with errors in the spelling of names, confusion of 
standards—Paris feet being quoted in one line, Vienna 
feet in the next, and in the third some other foot differing 
from both—and arithmetical blunders or misprints, this 
portion of the book is simply bewildering. 

Under the head of meteorology the author discusses 
at much length the laws connecting the decrease of 
temperature of the air with increasing elevation above 
the earth’s surface. He gives the now-antiquated formula 
of S. von Waltershausen as in accordance with observa- 
tion, and then professes to give the results of what, 


with characteristi r ibes as the “ obser- | : : 
2 cteristic accuracy, he describes as the | THIS flora is dedicated to the president of the “ Schle- 


vations of Glaisher and Coxwell, who, on September 5 
1862, in London, rose to the astonishing height of 
26,800 feet” (28,565 English feet). The reader who 


may turn to the report of Messrs. Glaisher and Cox- | : 
| flora in two more volumes, one devoted to the Alge and 


well’s famous ascent from Wolverhampton will fail to 
find anything in the least resembling the results here 
given, these being in truth very incorrectly calculated 


from the average results of all the ascents made in 1862, | 





No reference is made to the bearing of these or other 
recent investigations on a matter so interesting to Alpine 
travellers as the measurement of heights by means of the 
barometer, nor does Prof. Pfaff seem to be acquainted 
with the various memoirs by Count St. Robert, of Turin, 
wherein the whole subject is discussed in a masterly 
manner. 

Fully one-third of the volume is devoted to the glaciers 
wherever it would appear that the writer has made 
observations on his own account. In this branch of his 
subject he is moderately well informed, and no doubt has 
done his best to steer cautiously through the rocks and 
shoals of personal controversy with which the history of 
this department of scientific inquiry is unfortunately sur- 
rounded, while at the same time he fails, to mark {accu- 
rately the positive contributions of each inquirer to the 
present sum of our knowledge. 

He gravely discusses the dilatation theory of glacier 
motion, and comes to the conclusion that “dilata- 
tion cannot be considered the only cause of the 
progressive motion of glaciers,” and soon after remarks 
that the gravitation theory has now a majority of 
adherents ; while it would be difficult to name a single 
competent authority who during the last twenty years 
has admitted ,that dilatation has any share whatever in 
producing the phenomena. He has doubtless read the 
writings of Agassiz, and Forbes, and Tyndall, but he 
shows himself unable to grasp the full force of the 
reasoning of the two latter writers, and in more than one 
instance has failed to understand them. With regard to 
the vexed question of the origin of the veined structure of 
glacier ice, Prof. Pfaff is especially unsatisfactory. He 
attributes the first notice of it to M. Guyot, though many 
previous travellers had like him observed it, but failed to 
discern, as Forbes first did, its significance and import- 
ance; and he further on confounds the dirt édands of 
Forbes with the superficial appearance of the veined 
structure. Especially imperfect and indefinite is the 
version here given of Tyndall’s explanation of the origin 
of this structure ; no reader would be likely to appreciate 
from these pages either the cogency of the arguments in 
favour of that explanation, or the difficulties which yet 
remain to be completely removed. 

To those who are used to look for accurate knowledge 
and scrupulous care in German scientific works, it is 
disappointing to find that volumes designed for popular 
instruction in that country should be so deficient in all 
the requisites for imparting knowledge to unscientific 
readers, as this and some others which have lately 
appeared. 


OUR BOOK SHELF 


Kryptogamien Flora von Schlesten. Erster Band. 
(Breslau : J. U. Kern’s Verlag, 1876.) 





sischen Gesellschaft fur vaterlindische Cultur,”’ Prof. 
Goeppert, on the fiftieth anniversary of his receiving his 
doctor’s degree. The whole has been ably edited by 
Dr. Ferdinand Cohn. It is proposed to continue the 


Lichens, and the third to the Fungi, but two years more 
must elapse before the completion of the entire work, 
The first volume includes two parts, the first contain- 
ing the Vascular Cryptogams and Mosses, the second 
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the Liverworts and Characez, with an appendix to the 
species of Mosses and Hepatice, and a copious index, 
The vascular cryptogams are described by Stenzel, and 
include twenty-one genera, fifty-three species, and ten 
sub-species. A history of the discovery of Silesian 
Pteridophyta is prefixed, and an interesting account of their 
distribution. Thus the species found on serpentine, 
limestone, and other rocks, are noted, as well as the 
hypsometrical distribution, Four regions of elevation are 
distinguished: 1, from 55 metres to 150 m.; 2, from 150 
m. to 500 m.; 3, from 500 m. to 1,100 m.; and 4, from 
1,100 m, to 1,500 m. The arrangement of some of the 
species and sub-species is not quite in accordance with 
our English ideas. Thus Woodsia hyperborea, Koch, is 
separated into two sub-species : 1, arvonica, With. ; and 
2, rufidula, Sw.; equal to hyperdorea R., Br. and tlvensis 
R., Br. respectively. Cystopteris montana of British 
botanists is C. sudetica, Al. Braun and Milde. Then A. 
dilatatum, spinulosum, and cristatum, are all placed as 
sub-species of Asfidium spinulosum,Sw.,and A.aculeatum 
lobatum, and angulare are made sub-species of A. 
acitleatum, D6ll. 

The Mosses and Liverworts are described by Limpricht, 
and occupy the greater part of the volume, there being 
1c6 genera and 464 species of Mosses, and 39 genera and 

32 species of Hepatic. A few additional species are 
added in the Appendix, bringing up the Mosses to 492 
species and the Liverworts to 155. The same arrange- 
ment is here followed as to history and distribution as in 
the case of the vascular cryptogams. The descriptions 
scem excellent, and the information given very full and 
complete, the characters of the orders and families being 
given in great detail. 

The Characez have been described by Prof. Alexander 
Braun. Probably this was one of the last important 
works from his prolific pen. All must deplore his recent 
loss. His vast knowledge, the importance of his con- 
tributions to botany, and his genial kindly manner, the 
readiness he always showed in assisting his students, are 
well known. To know him was to love him, and we 
esteem it a high privilege to have been one of his students. 
The Characez are not very numerous, three genera and 
fourteen species being enumerated ; but in the hands of 
Prof. Braun it becomes a most valuable memoir on the 
whole group, while the species likely te be found in 
Silesia are all pointed out. The synonymy must be very 
confused, as Braun notices that Chara /lexilis, Waller, 
includes three or four species of V7¢ella, three of Toly- 
pella, and one Chara, C. gracilis of Sprengel is a still 
greater monster, as it includes five species of \Vi¢ed/a, one 
Lychuothamnus, and three species of Chara. 

W. R. MCNaB 


The Countries of the World, being a Popular Descrip- 
tion of the Various Continents, Islands, Rivers, Seas, 
and Peoples of the Globe. By Robert*Brown, M.A,, 
Ph.D., &c. Vol. I, (London: Cassell, Petter, and 
Galpin. No date.) 

THIS is certainly an attractive book ; the wealth of illus- 

trations renders it so. While we recognise some of the 

illustrations as having done service elsewhere, many of 
tehm are new, well-executed, and afford a good idea of 
the scenery, products, and people of the regions they are 
meant to illustrate. This volume treats of the Arctic 
regions and North America, contains a great amount of 
miscellaneous information, and is written in a rambling 
easy-going style. It is essentially a popular work, but 
might have been made valuable even to the geographical 
student had some of the pictures been dispensed with 
and a number of regional maps substituted similar to 
those which are so important a feature in Reclus’ 

“ Géographie Universelle,’ with which masterly and ex- 

haustive work, however, it would be unfair to compare it. 

We have no doubt Dr. Brown’s work will afford pleasure 

and prove instructive to many readers. 
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LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, — 

The Editor urgently requests correspondents to keep their lett 
short as possible. The pressure on his space ts so great that jt 
is impossible otherwise to ensure the appearance even of com. 
munications containing interesting and novel facts.] 


The Radiometer and its Lessons 


HAVING been prevented from attending the recent meeting of 
the British Association by the necessity of devoting my entire 
vacation to mental and_ bodily renovation after the sad family 
losses I had sustained, I have only become aware within the last 
few days that my article in the April number of the Mincteenth Cen. 
tury, entitled ‘‘The Radiometer and its Lessons,” had been 
there spoken of by Prof. G. Carey Foster, in his address as Presi- 
dent of Section A, as showing an ‘‘ unmistakable tendency, 
either intentionally or unintentionally, to depreciate Mr. Crookes’s 
merits, and to make it appear that he had put a wrong interpre. 
tation upon his own results,” which statement is said by your 
reporter to have ‘‘ elicited great applause.” 

Of Mr. Crookes’s own reply in the July number of the same 
periodical, entitled “More Lessons from the Radiometer,” | 
took no notice ; partly because my mind was at the time fully 
occupied by sad cares and urgent duties, and partly because 
I thought that his assertions (1) that he had not theorised on the 
subject at all, (2) that he had not attributed the rotation of the 
radiometer to the direct impetus of light, and (3) that he had 
never claimed the discovery of a new force or a new mode of 
force, were so well known in the scientific world to be incon- 
sistent with fact, that I need not trouble myself to refute them, 

Prof. Carey Foster, however, speaking with authority as Pre. 
sident of the Physical section of the British Association, has 
given it as his judicial opinion that what I have written on this 
subject shows an unmistakable tendency to depreciate Mr. 
Crookes’s merits, and to misrepresent his opinions ; and he has 
further ‘‘unmistakably” suggested (as it appears to me) that 
this #zay have been done with deliberate intention, instead of 
being done in good faith under the influence of an unintentional 
bias. As it is impossible for me to allow such an imputation 
from such a quarter to pass unnoticed, I might fairly challenge 
Prof. Carey Foster to justify language which I must presume him 
to have used with all due consideration of its obvious meaning, 
and of /és and my relative positions. But as he explicitly dis- 
avows the more serious part of this imputation, I have now only 
to ask to be allowed to show, in the columns of the journal 
which has not only recorded the accusation, but has pointedly 
directed attention to it,—/rst, that I have not, even unintention- 
ally, ** depreciated Mr, Crookes’s merits ” as the inventor of the 
Radiometer ; and secondly, that Mr. Crookes really did in the 
first instance put that ‘‘ wrong interpretation upon his own 
results” which I attributed to him. Had Prof. Carey Foster 
complied with the request I privately made him, that he should 
specify the passages which (in his opinion) justify his charge, I 
should have been able to reply to it much more briefly. But by 
declining thus to particularise, he obliges me to traverse the 
whole ground covered by his general accusation. 


That I was not influenced, when writing on the Radiometer, 
by any azimus arising from my personal antagonism to Mr. 
Crookes on another subject, will appear, I think, from the 
following extracts from the two lectures which I delivered at the 
London Institution (by special request) on Mesmerism, Spiri- 
tualism, &c., before Christmas, and which were published in 
Fraser's Magazine at the commencement of the present year :— 

“The recent history of Mr. Crookes’s most admirable invention, 
the Radiometer, is pregnant with lessons on this point. When 
this was first exhibited to the admiring gaze of the large body 
of scientific men assembled at the soirée of the Royal Society, 
there was probably no one who was not ready to believe with its 
inventor that the driving-round of -its vanes was effected by the 
direct mechanical aid of that mode of Radiant Force which we call 
Light ; and the eminent Physicists in whose judgment the greatest 
confidence was placed, seemed to have no doubt that this mecha- 
nical agency was something outside Optics properly so , called, 
and was, in fact, if not a new Force in nature, a new mods 
operandi of a force previously known under another form. 
There was here, then, a perfect readiness to admit a novelty 
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which seemed so sneelitehaiip demonstrated, though transcend- 
ing all previous experience. But after some lit ttle time the 
question was raised, whether the effect was not really due to an 
intermediate action ‘of that mode of Radiant Force which we call 
jcat, wpon the attenuated vapour of which it was impossible 
entirely to get rid ; 3 and the result of a most careful and elaborate 
ex] erimental inquiry, in which nature has been put to the ques- 
tion in every conceivable mode, has been to make it (I believe) 
almost if not qui ite certain, that the first view was s incorrect, and 
that Heat is the real moving power, acting under peculiar con- 
ditions, but in no new mode.’ Lectures on Mesmerism and 
Spiritualism, p. 8. 
**T hold the w arning given by the history of this inquiry, in 
gard to the duty of the scientific man to exhaust every possible 
mode of accounting for new and strange phenomena, before 
attributing it to any previously unkn wn a gency, to be one of 
the most valuable lessons afforded by Mr. C rookes’ 's discoveries. 
‘‘Now I maintain that it requires exactly the same kind of 
cially trained ability to elicit the truth in regard to the 
phenomena we are now considering, as has been exerted in the 
researches made by the instrumentality of the Spectroscope and 





the Radiometer. And I cannot but believe that if Mr. Crookes 
had been prepared by a special training in the bodily and mental 
constitution, abnormal as well as normal, of the Human instru- 
nents of the Spiritualistic inquiries, and had devoted to them the 
ility, skill, perseverance, and freedom from prepossession, 
sh he has shown in his Physical investigations, he would have 
ved at conclusions more akin to those of the great body of | 
entific men whom I believe to share my own convictions on 
subject.” —OA, cit., p. 70. 

No one, I think, can fail to see that in speaki 
Crookes’s ‘* most admirable invention,” and in g g : 
fullest credit for the ‘‘ability, skill, perseverance, nem freedom 
from prepos session,” with which he had carried on his investiga- 
tions in regard to it, I eulogised him as warmly as if I had 
never come into collision with him. It must also be a apparent 
to any reader of these lectures, that I did not impute to him any 
blame for having originally fallen into an error shared at the 
time by the ‘‘ eminent Physicists in whose judgment the greatest 
confidence was placed ;” and that my reason for bringing forwards 
the subject was to enforce the lesson, that ‘‘no new principle of 
action has any claim to scientific acceptance, save after an ex- 
haustive inquiry as to the extent to which the phenomena can be 

accounted for, either ceriainly or probably, by agencies alre aay 
k nown,” 

Circumstances to which I shall presently advert having made 
me feel it desirable that this ** lesson” should be yet more fully 
and emphatically set forth, I applied myself to a careful reperusal 
of } Mr. Crookes’s papers in the Proceedings of the Royal Society, 
with the most earnest desire to present a true history of the whole 
inc aged ; and I availed myself of the opportunity kindly afforded 

by the editor of the WVinetcenth Century, to place before the 
pars. what I believed to be a fair statement of the case, with 
the lessons it conveye 

Commencing with a description of the phenomena presented 
by the Radiometer when it was first exhibited by Mr. Crookes at 
the soirée of the Royal Society, I thus continued :— 

‘‘It is scarcely surprising, then, that a general impression 
should at once have prevailed that a capital discovery had been 
made—that of the direct mechanical action of light ; which, though 
not indicating the existence of a new force in nature, ’ showed 
that the most universally diffused of all forces, next to gravita- 
tion, has a mode of action which was previously not merely 
unknown, but altogether unsuspected. And this impression was 
not confined to those who had only a general acquaintance with 
Physical Optics ; for it was shared by the greatest masters of that 
department of science, who had followed the course of the expe- 
rimental researches on which Mr. Crookes had been for some 
time engaged, and of which this discovery was the culmination.” 
—Nineteenth Century , April, 1877, p. 243. 

I then went on to 1 give, from Mr. Crookes’s papers, a history 
of the investigations which had led him up to the Radiometer ; 
and showed (p. 249) that at that stage of the inquiry, the argu- 
ment for the directness of radiant repulsio n, deducible from what 
was then supposed to be a fact—the increase of the rapidity of 
the rotation in proportion to the perfection of the vacuum— 

‘seemed alike valid and cogent.” 

I next sketched the history of the opposite view originally 
propounded by Prof. Osborne Reynolds, supported by Dr. 
Schuster’s experiment, and finally established o Mr. Crookes’s 
own later researches, which have culminated in the doctrine of | 


Ne {TURE 


‘*heat reaction” now generally accepted. In reference to Mr 
Crookes’s own part in these subsequent inquiries, I say later on 
(p. 254), that “no sooner was adequate groun 1 shown for callit 
in question his interpretation of the ena, 
found in an agency already known, than Mr. Crookes evinced 
the spirit of the true pl iilosopher in varying experiments 
ry conceivable mode, sq as to test the validity of his origina 
ion.” And ag in in the next page I speak of! 
beauti ul inquiry in a manner and s 
ion.”—What higher praise c 
tor ? 


and a ve 


lis discovery. value of 
were i by the ge istration that it d 
st supposec) afford an absolute 
any of i 
ly does meas 
gaseous 


ves as constitutir 
t im} l portant t advar 
made in m 
Crookes 


most cordial] y on that occasion, an 
interest with which I had followed his researches 'th roughor 
er though I had next to show that Mr. Crookes has another side 
to his mind, which makes Mr. Crookes the ‘spiritualist ” alm 
a different person from Mr, Crool kes the ** — st,” I carefully 
guarded what I had to say on this point in the following words :- 
“oy would not be thought for one smaneets to dispz 
Crookes’s merits as s the inventor of the Radiometer, 
ing into contrast with the admirable series of scientit 
tions which led up to that invention, what I cannot but rega 
as his thoroughly uns fic course in relation to another 
trine of which he hes put himself prominently forward a 
champion.” 

I cannot but surmise that Prof, Carey Foster must have read 
my paper rather carelessly, and have applied te Mr, Cro 
the inventor of the Radiometer, the depr y remarks I 
called upon to make in regard to] th . “% )porter 
a system, a large proportion of which even Mr. D. .H 
recently oun as “a seething mass of foll : and 
ture,” rof. Carey Foster knew as much as r 

ischi i is Mr. Crookes has done, especially 
United States, on the one hand to his own reputation oad t 
that of British science,* and on the other to public morality, by 
the facility with which he has lent himself to the support « 
frauds as wicked as those by which fortune-tellers delude igno- 
rant and credulous servant-girls, he would not wonder that I 
should feel called upon to show that the high scientific ability of 
Mr. Crookes, the Physicist, neither prevents him from believing 
in his own day- dreams, nor renders him a match for the cunnir 
of the clever female cheats who play upon his Spiritualistic 
‘* prepossessions, ” 


oO 
of 


I now pass to the second part of my defence; and shall show 
that for ‘* making it appear that Mr, Crookes had put a wrong 
interpretation upon his own results,” I can adduce adequate 


| justification from his own published statements. 


Of the ‘repulsion accompanying radiation” shown in hi 
early experiments by the swin ing-round of the pith bar, Mr. 
Crookes said, in 1874 (Ph la 2.5 vol, xlviii. » De 94), Bhs. 
own impression ts that it is directly due to the impact of z 


t See his “ L 
exposure of its \ al litie 
2 On the strength of 2 pri ivate letter from 
published (in, mile) in the Amer 
Eva Fay ant ed he itualistic 
Prof. Chosen and other Fellow ; 1e 1 Sx Th 2 partict 
the complete public exposure ) rac efu cut, showing 
that Mr. Crookes’s ; wart) 0 t trust than the late 
Prof. Hare’s caperimental demons of the immortality of the soul 


4 , 
will appear in the forthe g number of /7 as zine, 
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upon the surface of the moving mass, and not secondarily through 
the intervention of air-currents, electricity, or evaporation and 
condensation.” . 

In a paper subsequently communicated to the Royal Society 
(Proceedings, March 12, 1875), Mr. Crookes characterised the 
explanation of the ‘repulsion from radiation” offered by Prof. 
Osborne Reynolds, as one which “ # is impossible to conceive,” the 
phenomenon taking place ina chemical vacuum. At the same time 
he stated that he was unprepared to offer any other explanation, 
and that ‘*he should avoid giving any theory on the subject 
until a sufficient number of facts have been accumulated.” 

After bringing out the Radiometer,however, he reverted (as it 
seemed to me) to his previous ‘‘ impression ;”’ the whole phrase- 
ology of his papers of January 5 and February 5, 1876, appearing 
at the time, not only to myself, but to every one of the eminent 
scientific friends with whom I conversed on the subject, to indicate 
that he //en considered the rotation as directly due to the impact 
of the waves upon the surface of the moving mass. Nor have I 
ever imputed it to him as a matter of blame that he took this 
view of it ; on the other hand I have stated over and over again 
that this seemed the general impression of the distinguished 
Physicists to whom we “‘ outsiders” looked for guidance in the 
matter. Anyone who remembers what took place at the Meeting 
of the Royal Society at which Mr. Crookes’s paper was read, 
will, I feel sure, bear out this statement. 

I shall now specify more explicitly the grounds on which I 
attributed to Mr. Crookes, no longer as an “impression,” but as 
a definite ‘interpretation ” of his facts, that the rotation of the 
Radiometer is due to the direct impact of the waves, and chiefly (I 
never said exclusively) to those of the /wminous waves; and 
further attributed to him a claim to the discovery of a ‘‘new 
force” or “ new mode of force.” 

This Aey-nofe seems to me to be most distinctly struck in the 
following passage :—After pointing out that ‘‘there is no real 
difference between Heat and Light, all we can take account of [I 
presume he means physically, not physiologically] being difference 
of wave-length,” he thus continues: ‘* Take, for instance, a ray 
of definite refrangibility in the red. Falling on a Thermometer 
it shows the action of //eat ; ona Thermopile it produces an 
electric current ;' to the Eye it appears as ight and colour ; ona 
Photographic plate it causes chemical action ; and on the sus- 
pended pith #¢ cazses motion,” 

Now (1) this motion being elsewhere spoken of as due to the 
impetus given by a ray of light, (2) a set of experiments being 
made to determine ¢he mechanical values of the different colours 
of the spectrum, (3) an observation being recorded on she weight 
of sunlight (without the least intimation that he was “‘ speaking 
figuratively,” as Mr, Crookes says that he did to his audience at 
the Royal Institution), (4) the term Zzght-mi//* being used by 
himself as a synonym for ‘* Radiometer,” and (5) no hint what- 
ever being given of the dependence of the result (as argued by 
Prof. Osborne Reynolds) on a *‘ heat-reaction” through the resi- 
dual vapour, I still hold myself fu'ly justified in attributing to 
Mr. Crookes the doctrine of the airect mechanical action of light ; 
and I callon Prof. Carey Foster to prove—not that Mr. Crookes 
himself did not hold that doctrine—but (which is a very different 
thing) that I am not justified by Mr. Crookes’s own language in 
attributing it to him. ‘ 

That Mr. Crookes considered such action a ‘‘ new force” or a 
**new mode of force,”’ plainly appears from my previous citation ; 
in which he ranks Motion as a mode of Radiant action additional 
to Light, Heat, and Aciinism, differing as much from either of 
them as they differ from each other. If it does 2o¢ mean this, 
what does it mean? 

So, if Mr. Crookes has zof changed his mind as to the inter- 
pretation of his facts, I ask (1) why he now repudiates as inap- 
propriate the term ‘Zight-mill adopted (if not originally given) 


? Having never heard of any physical philosopher from Seebeck to Sir 
William Thomson, who looked at the electric current generated in the 
Thermopile as anything else than an effect of the Aeating (whether by con- 
duction or by radiation) ot the two metals of which it was composed, I was 
greatly surprised at finding it ranked by Mr. Crookes as one of the ¢mmediate 
modes of Radiant action; and I called attention in my “‘ Radiometer” paper 
to what I supposed to be his mistake on this point. It may be that ia my 
ignorance of the newest developments of thermo-electric theory (my know- 
ledge of it not being later than 1872, ‘‘ Everett’s translation of Deschanel,” 
>. 652), | have here unintentionally ‘* depreciated Mr. Crookes’s merits ;” and 
shall be quite ready to recant and apologise for my mistake, if Prof. G. C. 
Foster will show that it is Dr. Carpenter, not Mr. Crookes, who is here 
in the wrong. , k 

2 It is impossible not to see, in the use of this term, a suggestion that the 
vanes are driven round by the direct mechanical impetus of Light upon them, 
in the same way as the sails of a Wind-mill are driven round by,the direct 
impetus of the Wind, 





by himself? and (2) why does he now admit that dependence of 
the movements upon the presence of residual gas, which he 
originally affirmed to be zmpossible to conceive ? 


I have carefully confined myself to the main issues of this 
question. Prof. G. Carey Foster will doubtless be able to pick 
out Zoints of detail in my article, as to which fault may be 
found by a severe critic. But I venture to think that I have 
said enough to prove that what I said on the subject was written 
under the honest conviction that I had adequate ground for my 
statements ; and that I shall at any rate be absolved from the 
imputation of having ill-naturedly referred to the history of the 
Radiometer for the purpose of putting Mr. Crookes in the wrong ; 
the ‘‘lesson” with which 1 concluded the article being as 
follows :— 

“The lesson which this curious contrast [the ‘duality’ of 
Mr, Crookes’s mental constitution, which I speak of as having 
plenty of parallels in past times, to say nothing of the 
present] seems to me most strongly to enforce, is that of the 
importance of training and disciplining the who/e mind during 
the period of its development, of cultivating: scientific habits of 
thought (by which I mean nothing more than strict reasoning 
based on exact observation) in regard to every subject, and of 
not allowing ourselves to become ‘possessed’ by any ideas or 
class of ideas, that the common sense of educated mankind pro- 
nounces to be irrational. [ would not for a moment uphold that 
test as an infallible one ; but it ought to be sufficiently regarded, 
to make us question the conclusions which depend solely upon 
our own or others’ subjectivity, and to withhold us from affirming 
the existence of new agencies in Nature, until she has been ques- 
tioned in every conceivable way, and every other possibility has 
been exhausted.” (Of, cit., p. 256.) 

October 10 WILLIAM B, CARPENTER 


I HEAR from Dr, Carpenter that he is sending to you, for 
publication in the next number of NATURE, a statement intended 
as a refutation of an opinion which-I ventured to express, in my 
address to the Mathematical and Physical Section of the British 
Association at Plymouth, respecting an article on the ‘‘ Radio- 
meter,” contributed by him to the Mineteenth Century for April. 
As Dr. Carpenter appears to have interpreted that expression of 
opinion in a sense different from that which it was intended to 
convey, I shall be much obliged if you will afford me space in 
your next issue for a few words of explanation. 

The words which I used in referring to his article were these : 
‘** An eminent and accomplished scientific man had published, 
within the last few months, an account of the discovery of the 
radiometer, the unmistakable tendency of which was, either 
intentionaily orunintentionally, todepreciate Mr. Crookes’s merits, 
and to make it appear that he had put a wrong interpretation 
upon his own results.” The word depreciate, which occurs here, 
is, I am aware, susceptible of various shades of meaning, and 
perhaps it would have been better if I had guarded myself 
against the possibility of misconception that lurks in it. What 
I meant was that Dr. Carpenter’s account of Mr. Crookes’s 
researches was likely to make his readers form a lower estimate 
of their scientific value than, in my opinion, they deserved ; 
but whether or not it was zztended to have this eftect I did not 
undertake to say. I did not mean, and had not the smallest idea 
of suggesting, that Dr. Carpenter had been guilty of intentional 
and conscious unfairness towards Mr. Crookes. I should have 
thought it entirely unnecessary to disavow this latter interpre- 
tation of my words, and indeed should have considered it an 
insult to Dr. Carpenter’s reputation to suppose that aayone would 
understand them in this sense, had he not himself (in a recent 
correspondence with me) endeavoured to fix this meaning on 
them in spite of my repeated assurances that it was not intended. 

I do not wish to say anything on this occasion in support of 
the opinion which I have admitted that I did intend to express, 
but I shall ask you to allow me to do so in a future number of 
NATURE. G, CAREY FosTER 

University College, London, October 14 


Mr, Wallace and Reichenbach’s Odyle 


As Mr, Wallace has attempted (presumably with Mr. 
Crookes’s editorial concurrence) to rehabilitate, in the July 
number of the Quarterly Fournal of Science, the Odyle-doctrine 
of Baron Reichenbach, I think it well to state that I yesterday 
availed myself of an opportunity of personally asking my friend 
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Prof. Hoffmann, of Berlin, whether that doctrine any longer 
finds support among scientific men inGermany. is reply was a 
most emphatic negative ; the doctrine, he said, being one which no 
man of science with whom he is acquainted would think worthy 
of the slightest attention. Yet in Mr. Wallace’s judgment (query 
in Mr, Crookes’s also?) the unanimous verdict of the scientific 
world of Germany, to say nothing of England, is a prejudiced 
one; only Mr. W. and his spiritualistic allies appreciating cor- 
rectly the real force of the evidence originally advanced by 
Reichenbach, and confirmed by those trustworthy (?) authorities, 
Drs, Ashburner and Gregory. 

In thus setting his own judgment on a question which lies 
altogether outside the scientific domain which he has made his 
own, against the unanimous verdict of the eminent physicists 
and physiologists who have carefully “tried” the Od-force and 
“found it wanting,” and in rebuking myself and those who think 
with me for our incredulity, does not Mr. Wallace put himself 
somewhat in the attitude of his old opponent, John Hampden, 
who thinks everybody either a fool or a knave who maintains the 
earth to be round ? WILLIAM B, CARPENTER 

October 22 


Potential Energy 


WITH reference’ to the views of ‘‘ John O’Toole” on the 
subject of energy perhaps you will allow me to say how one of 
the class to which ‘‘ poor Publius” belongs has conceived the 
matter of terminology with satisfaction to himself. 

1, Energy being unanimously defined by “ the doctors” to be 
“capacity for doing work,” and also energy conveying in its 
derivation the notion of activity, this term is properly applicable 
only to the bodies of material systems the motions of which are 
contemplated. Hence all energy is in its nature kinetic—the 
very term kinetic is logically included in the term energy. 

2. When a material system is in motion it actually possesses, 
ipso facto, a capability of doing work, that is to say, it has 
actual energy. 

3. When in any configuration of the system we contemplate as 
possible the action of causes which will alter its motions and give 
it a second configuration, the excess of the energy which it would 
possess in this second configuration over the energy which it 
possesses in the first is properly called its potential energy in the 
first configuration. 

4. The assertion that in any configuration the sum of the 
energies, actual and petential, of a material system is constant, is 
what Kant would call an analytical proposition, or what ‘‘ X.” 
(quoting Herschel) calls ‘‘only a truism after all.” But I further 
remark — 

5. That this truism is not the principle of the conservation of 

energy, but that this principle is a true ‘‘synthetical proposition ” 
which some fairly regard as an almost immediate deduction from 
Newton’s third law, and which others regard as proved by often 
repeated and much varied experiment ; and hence that ‘‘ X.’s” 
stitement of this great principle in the form—‘‘ The sum of the 
actual and potential energies of theunzverse is aconstant quantity,” 
(the italics are mine) is not its proper definition. 
» 6. That, leaving the consideration of bodies, and referring to 
forces, the term to be employed instead of energy is work, and 
that the term analogous to the ‘‘ potential energy of bodies” is 
the ‘* potential work of forces,” this latter being the amount of 
work which they are capable of doing in displacing their points 
of application from their actual configuration to any fixed chosen 
one, 

7. That by the expenditure of a fixed amount of work on any 
material system the same amount of actual energy (whose type 
is 4 mv ®*) is under all circumstances produced, and that, through 
whatever forms this actual energy is made to pass, if the whole 
of it is always utilised, it will finally be reconvertible into the 
same original amount of work, this being the principle of the 
conservation of energy. 

8. That instead of the statement in 5, we must substitute the 
synthetical proposition that ‘* the sum of the actual energy of the 
bodies in the universe and the fotential work of its internal 
forces is a constant quantity,’ and the same is true of every 
material system which is regarded as complete in itself; or in 
other words, wherever and however a given quantity of potential 
work is lost by the forces of the system, this always appears in 
the shape of a fixed quantity of actual energy, in the form which 
we call heat, or in some other. 

Hence we have energy, actual and p°ential, of bodies ; and 
work, actual and potential, of forces. 





A few remarks in conclusion. ‘J. M.” has very happily 
illustrated the propriety of the expression potential energy, as, 
in strict consequence of the definition of energy, a potential 
capacity of doing work ; and if in his illustration the ‘‘ power of 
purchasing” is considered with reference to a further object, 
there may be not merely a ‘‘double remotion from” what we 
may regard as “‘tangibility,” but a remotion of a higher multiple 
order. ‘‘ W. G.” has well explained that it is only in conse- 
quence of the fixedness of the earth that the potential energy of 
the system of the earth and stone is by the ‘‘ doctors” located 
in the stone. Finally, I can hardly conceive how ‘‘ X.,” who has 
devoted so much attention to the literature of this subject, can 
have fallen into such a grievous error with regard to the clock. 

Royal Indian Engineering College, G, M. MINCHIN 

Cooper’s Hill 

Your “Potential Energy” corespondents will find three 
letters on the ‘‘ Conservation of Energy” in the Engineer for 
January 12 and 19 and February 2 which may interest them. 
The writer ‘‘ 11” assumes that all the phenomena of force are 
explained by the theory that only matter and motion exist, and 
that what we call potential ‘“‘energy” is only ‘‘ quantity and 
motion,” which motion is indestructible but diffusible. Z. 

London, October 20 


Origin of Contagious Diseases 


I HAVE been much struck by the following passage in Dr. 
Richardson’s address, NATURE (vol. xvi. p. 481) :-— 

‘*(c) That as regards the organic poisons themselves and their 
physical properties, the great type of them all is represented by 
the poison of any venomous snake... . It isthe type of all 
the poisons which produce disease.” 

Now has it been really proved, by experiment, that the poison 
of snakes produces the effects characterising the contagia ? viz., 

‘*(0) . . . Each particle of any of these poisons brought into 
contact either with the blcod of the living animal or with certain 
secretions of the living animal, possesses the property of turning 
the albuminous part of that same blood or that same secretion 
into substance like itself. . . .” 

In other words, if an animal is suffering from snake poison 
does its blood or any of its secretions acquire the power of 
transmitting the disease, 7.c., the effects of a snake’s bite, to 
another individual, as is the case with an animal affected with 
carbuncle, glanders, hydrophobia, &c., &c.? 

Unless this question has been decided in the affirmative it 
would appear rather difficult to uphold the sentence (c) as quoted 
above. D. W. 

Freiburg in Brisgau, G. J., October 14 

[Dr. Richardson informs us that D. W. does not properly 
understand his argument. Dr. Richardson does§ not suppose 
that the person or animal poisoned from a poisonous snake is, 
in turn, poisonous, although that may be the fact. He merely 
uses the illustration that as a poisonous snake secretes a poison 
so an infectious person is for the time secreting a poison. ] 


I sEE by your issue of October 4, that Dr, Richardson has 
honoured me by mentioning my name and placing me as the 
first, in modern times, to advocate the hypothesis that lving 
germs are the exciting agents of epidemic and infectious diseases. 
But he says further, ‘* I protest, 1 say, that this hypothesis is the 
wildest, the most innocent, the most distant from the phenomena 
it attempts to explain, that ever entered the mind of man to 
conceive.” It may be so, but I look in vain through the whole 
story he narrates in his lecture to find a rational substitute for it, 
and it appears to me desirable at the present juncture that the 
principles of the germ theory, as I have interpreted them, should 
stand side by side with Dr. Richardson’s ‘‘ glandular theory.” 
It is now nearly thirty years since I endeavoured to find some 
common root or cause for those diseases which we find in plants, 
animals, and man, and which are communicable among the 
individuals of each order in nature ; also, in some instances, from 
one order to another. During that thirty years every step in 
scientific research and medical experience as far as my inquiries 
have carrried me, has tended to confirm the views I put forward 
in my original ‘* Essay” and in subsequent papers read before 
the Epidemiological Society. Notably the latest advocates of a 
germ theory are two of our most eminent men, the one a leader 
in science, the other a leading physician. I need hardly say I 
allude to Prof, Tyndall and Sir Thomas Watson; surely these 
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gentlemen cannot be charged with committing themselves to an 
hypothesis ‘‘ ¢he most distant from the phenomena it attempts to 
explain.” 

Now if it can be shown that the germs of disease are subject 
to the same laws as other living things and exhibit similar 
phenomena, and further, that without the inference that they are 
endowed with vital properties, it is impossible to unravel the 
most striking character which they present to us for consideration, 
viz., the fact that they reproduce their kind, then I think there 
is more reason for following up, in all its intricacies, the germ 
theory, than to start with an assumed catalysis, molecular motion, 
and a glandular matrix, as suggested by Dr. Richardson. 

Starting, then, from the indisputable fact that the materias 
morbé of every communicable disease reproduces its kind, I have 
considered this a primary law, and have tabulated other laws 
which are associated with living beings by which it will, I think, 
be found that there is a parallelism of a kind to attract and rivet 
attention, especially, too, when many otherwise inexplicable 
circumstances bend to this hypothes 
Primary Law of Reproduction, by which all living 

reproduce their kind, 
LAWS. 
Subjective Laws. 
Seasons of activity. 


things 


SECONDARY 
Objective Laws. 
1. The diffusion or dispersion 
of germs. 
Their static existence. 
Limited duration of active 
existence, 
Period of development, 
maturity, and decay. 
5. Intermittent reproduction. 
Without amplifying this subject, which would carry me far 
beyond the limits of an ordinary communication, I will only add 
that though the above tabulation is very imperfect, there is quite 
sufficient for any one who will follow out the ideas conveyed by 
it to trace the intimate relation that exists between living beings 
and the germs of disease. I would refer finally to the fact that 
many discases in men and animals have yielded up living germs 
as their cause, chiefly, I may add, skin diseases it is true ; but 
aphtha,' closely associated with diphtheria, is, I think, acknow- 
ledged by all unprejudiced persons to have its origin in an 
unmistakable and demonstrable germ, JOHN GROVE 


Climatic influence. 
Relation to latitude. 
. Subjection' to physical 
forces. 
Influence of locality. 


The Zoological Relations of Madagascar and Africa 


WITHOUT entering into the details of this very difficult ques- 
tion I wish to be allowed to state some of the general reasons 
which have led me to a different conclusion from Dr. Hartlaub,? 
and also to point out where he has not quoted my opinions with 
perfect accuracy. Instead of saying that ‘‘ the fauna of Mada- 
gascar is manifestly of African origin,” my actual statement is as 
follows :—‘‘ We have the extraordinary fauna of Madagascar to 
account for, with its evident main derivation from Africa, yet 
wanting all the larger and higher African forms ; its resemblances 
to Malaya and to South America ; and its wonderful assemblage 
of altogether peculiar types” (‘‘ Geog. Dist. of Animals,” vol. i, 
p. 286). My reasons for believing in the ‘‘ main derivation” of 
the fauna from Africa can only be understood by considering the 
theory, now generally admitted, of the origin of the fauna of 
Africa itself. All the higher mammalia are believed to have 
entered it from the northern continent during the middle or latter 
part of the tertiary period, and the occurrence of Psitéacus and of 
forms supposed to be allied to plantain-eaters and to Leptosomus 
in the miocene of France, render it probable that many of the 
peculiar groups of African birds had their origin in the old 
Palzearctic region. Now Madagascar presents many cases of 
special affinity with South Africa, especially in insects, land- 
shells, and plants ; and if we suppose it to have formed part of a 
South African land before the irruption of the higher mammals 
and birds from the north, we shall I think account for many of 
its peculiarities, Such facts as its possessing Potamocherus and 
the recently extinct //ippopfotamus, while it has thirteen or fourteen 
peculiarly African genera of birds against four or five that are 
peculiarly Oriental ; of its having many African genera of lizards 
and tortoises ; of its butterflies being decidedly African ; of its 
numerous African genera of Carabidze, Lucanidz, and Lamiide ; 
while the specially Oriental affinities of its mammals, reptiles, 

t See Medical Times, 1851, vol. ii. p. 95. 


* Nature, vol, xvi. p. 498, and the /d7s for July, 1847, p. 334. 





and insects are hardly if at all more pronounced than the South 
American affinities of the same groups,—all seem to me to warrant 
the general conclusion that the ‘‘ main derivation” of the Mada. 
gascar fauna is from Africa. 

Dr. Hartlaub speaks of my ‘‘attempted parallel between 
Madagascar and Africa, and the Antilles and South America ” 
in such a way that his readers must think I had dwelt upon this 
parallel in some detail as being special and peculiar. The fact 
is, however, that I have always referred to it ina very general 
way. Atp. 75 vol.i. I say: ‘‘ The peculiarities it (the Malagasy 
sub-region) exhibits, beings of exactly the same kind as those 
presented by the Antilles, by New Zealand, and even by Celebes 
and Ceylon, but in a much greater degree.” And again, at 
p- 272, vol. i., I speak of it as *‘ bearing a similar relation to 
Africa as the Antilles to Tropical America, or New Zealand to 
Australia, but possessing a much richer fauna than either of 
these, and in some respects a more remarkable one even than 
New Zealand.” This general comparison with the ¢wo other 
great insular sub-regions is, I think, justifiable, notwithstanding 
great differences of detail. There is in all a rich and highly 
peculiar fauna, a great poverty of maimmalia, and a total absence 
of many large families of birds characterising the adjacent 
continent, together with special points of resemblance to distant 
continents or to remote geological periods. 

It seems to me that such a problem as this cannot well be 
solved by means of a group which, like birds, do not require an 
actual land-connection in order to reach a given country ; and, if 
a// land animals are taken into account, the evidence does not 
appear to warrant the supposition of a recent land-connection 
of Madagascar with India or Malaya. Ata very remote epoch 
such a connection may have taken place, but if we are to give 
any weight to the general facts of distribution as opposed to 
those presented by birds only, the union of Madagascar with 
South Africa is more recent and has had more influence on the 
character of the Malagasy fauna. The numerous and very 
remarkable points of affinity between Madagascar and South 
America in almost every group except birds, are not alluded to 
by Dr. Hartlaub, yet they would equally well support the notion 
of a former union of those two countries independently of Africa, 
It seems, however, more consonant with our general knowledge 
of distribution to consider these as cases of survival of ancient 
and once wide-spread types in suitable areas; and this is a 
principle that must never be lost sight of in attempting to solve 
the problems presented by such anomalous countries as Mada- 
gascar, ALFRED R, WALLACI 

Selective Discrimination in Insects 

Your correspondent S.B., in his letter in NATURE of yester- 
day’s date, must be referring to some short abstract only of my 
lecture on flowers and insects. I quite agree with him that 
odour is very important in attracting insects, and dwelt upon it 
in my lecture, as well as in my little book on ‘‘ Flowers and 
Insects.” <A striking illustration is afforded by night flowers, 
which often become peculiarly odoriferous towards evening, as 
has been already pointed out by various observers. 

S.B. attributes, I think, too little importance to the colouring 
of flowers, but his letter shows him to be a careful observer, and 
I hope he will continue to devote his attention to the subject. 

He would find H. Miiller’s ‘‘ Blumen und Insekten” a mine 
of most interesting and accurate observation. 

London, October 19 Joun Luspock 


Protective Colouring in Birds 


WITH reference to the statement in my ‘ Naturalist in 
Nicaragua,” p. 196, that the macaw ‘fears no foe,” &c., the 
well-known geologist, Prof. Gabb, sends me the following infor- 
mation :—‘‘ I willingly comply with your request to repeat the 
statement about the Awkong Pung or macaw hawk of Costa Rica. 
Not having your book by me now I cannot refer to page nor 
quote your statement exactly. But as I recall it, you speak of 
the great red and blue macaw as being so well defended as to 
need no protective colouring, and that no hawk dares attack it. 
In this you are mistaken. Not only have I seen on several 
occasions heaps of the unmistakable feathers of the bird in the 
woods, left in the manner that all woodsmen recognise as hawk’s 
work, but I have the statements of various Indians, not in collu- 
sion, confirming each other, and finally I have had the bird 
pointed out to me (I am not sure but that it’may occur in the col- 
lection I sent to the Smithsonian), It is a fair-sized hawk of dark 
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colour. It always attacks its prey on the wing, swooping down 
and disabling it when least able to use its effective weapon. It 
is well known to the Indians, and its specific name among them 
indicates its habits—A ‘whore (macaw) pung (hawk)—in the same 
manner as the eagle is called sar ung or monkey hawk.” 

There can be no doubt therefore that the macaw is not so free 
from molestation in Costa Rica as I supposed it to be in 
Nicaragua. Whilst the statement respecting its immunity from 
attack will need modification, the argument I founded upon it 
may still hold good. Birds on the wing could not evade the 


keen sight of a “hawk by any protective colouring, and if when at 
ealment, natural selection would 
selection tended 


rest the macaw did not need con 
not work to tone down the colours that sexual! 
to make more pronounced. 

It will gratify all naturalists to learn that some of the results 
of Prof. Gabb’s long and critical study of the miocene molluscan 
fauna of Santo Domingo and Costa Rica and its relation to the 
existing species of the Atlantic and Pacific Oceans, will shortly 
be ready for publication, Much light will be thrown by them on 
the interesting question of the time of the latest connection of the 
two oceans through the strait that once separated the no:thern 
from the southern continent, THOMAS BELT 

The Cedars, Ealing 


**On the Question of Free-Will”’ 


I SHOULD like to call the attention of your readers to what 
appears an important matter in connection with the above 
subject, which has attracted considerable attention of late, and 
which has also iis physical bearings. In a recent lecture by 
Prof. Tyndall, the aspect of compensation and punishment for 
actions was treated of in connection with the question of free- 
will, and I think that it cannot but have struck many that the 
conclusions arrived at as regards this special point were less 
satisfactory or complete than the otherwise able reasoning of the 
lecture. What I should like to submit is that this special point 
is entirely independent of any question of free-will, 

The argument is that if the will be of free, then reward for a 
good action, or punishment for a bad action cannot be deserved ; 
but are merely exfedient, I submit that the contrary holds true, 
quite independently whether the will be free or not. For it 
seems to me that the great point (that has apparently not been 
taken into account) is that the expectancy of the reward enters 
in as an element ¢o determine the will. It there were no rew and 
in prospect, the action would not be done. It must therefore be 
an error to argue that because the will is not free, therefore the 
reward is not deserved. To withhold the reward would be to 
reverse the conditions under which the action was willed. 

In the same way as regards punishment, A person 
his own benefit appropriates to himself a sum of money. The 
person in appropriating the money contemplates the possible 
punishment, or takes this eventuality into consideration as an 
element in determining his will. If, therefore, the punishment 


were withheld, it would (quite independent of the question of | 


free-will) be an injustice, because the person would derive a 
benefit without any compensating disadvantage. So in the same 
way in the previous case of the reward, he would (if the reward 
were withheld) undergo inconvenience without any compensating 
advantage. Thus I submit that rewards for good actions and 
punishments for bad actions have nothing to do with the question 
of free-will, for these in any case enter as elements 7” devermin- 
ing the will, Therefore punishment for an offence (like reward 
for a good action) is not merely an exfedien¢ thing, but in 
accordance with reason and justice. 
Is not the question of free-will in itself rather a quibble? A 
ppd will is dependent on his reason, or zwi// may be said to be 
special act of reason. Reason, it will be generally admitted, 
ica on brain structure. Else what are our brains for? 
Hence z7// depends on brain structure. Can it be said that on that 
account zw#// is not free? For aman to be dominated (if — 
able) bya will independent of his brain structure, he would surely 
be a slave ; for surely brain structure enters into the ate 
tion of a man’s identity. So long as wié// is subject to brain 
Structure, it is subject to reason, for brain eeu is the 


mechanism of reason (or, at least, a mechanism zry to | 
medically advised t 


reason). To havea will not subject to brain structure w wer be, 
therefore, to have a will not subject to reason (or a will that 
runs wild). Can any greater slavery be imagined than to be 
dominated by an independent will not subject to reason? I say, 
: herefore, that decause the will is subject to brain structure, 

erefore it is free; this, therefore, in direct opposition to the 


| with reason) would still be ¢he 
| structure; for 


| no means the earliest known case in which the 
; remarked. 


| * pears to have 


(say) for | 


| telling ‘one, but is it worth w hile 


| it felt | like thunder ;” 
| abnormal. 


| according to his own statement, it 
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| opposite party who hold that, for the _ to be free, it must not 
| be subject to anything, z.¢. must run wild 


independently of the 
controlling mechanism of brain structure. 

The most powerful argument against anything is perhaps th 
argument of an exceedingly competent reasoner in favour of a 
wrong cause. Thus the portion ¢ f Sir John Herschel’s lecture 
on ‘The Origin of Force,” in which he supports independent free- 
will (so termed), constitutes the most powerful argument against 
it ; as, in order to support his conclusions, he is obliged to assume 
the creation of (a small amount of) energy ; or, to support inde- 
pendent free-will, he has to touch upon the perfection of the 
principle of the co servation of energy. It is a known fact that 
a meh, however able, may not be an equally competent reasoner 
on al points. It may be observed that those persons who 
wouk i maintain an independent free-will would thereby entirely 

gnore the be autiful saben ism of the brain, and suppose it 
rt ed Will subject to brain structure (7.¢. to the mechanism 
of rea son) i s surely free, for the emancipation of the will from 
reason w ould be anarchy or slavery. If, therefore, we admit 
that under no conc ble circumstances would we have the will 
otherwise than subject to reason, then even if we could conceive 
the will emancipated from brain peg: the will (if consistent 
ume as when subject | to brain 
brain structure, dee the mechanism of reason, 
determines the zw//, and makes it consistent with reason. There- 
fore I contend that the question of free-will is a quibble, or the 


| will subject to and determined by brain structure (the mechanism 


of reason) as perfectly free, 

The subject is a difficult one, and I may, no doubt, have said 
some things that admit of improvement, but I should be glad to 
have in any way contributed to throw a true light on this had 
teresting question. P, ¢ 

London, October 16 


Early Observations of the Solar Corona 

Tue ‘ Astronomical Column” in NATURE, vol. xvi. p. 255, 
has drawn attention to an observation of the solar corona by 
Clavius during the total eclipse of 1605. This is, however, by 
corona was 
Plutarch already had alluded to the faint light round 
the eclipsed sun, but the first eclipse, during which the corona 
made a strong impression on the observer 

eems to have been that of August 31, 1030. On this day 
Ge rce battle took place at Sticklestad, in Norway, between 
Christian king Olaf (afterwards the national saint) and 
heathen subjects. During the battle the sun was tots 
eclipsed, and a reddish light appeared round it. Before the 
eclipse of 1842 had made astronomers femniliee with the corona 
and protub gers Hansteen had suggested that it might be the 
zodiacal light which caused the red lig ght in 1030, 


oa ry, Birr Castle, Ireland J. L, E. DREYER 


Sense Perception of Electricity 


In the very interesting address of Prof. C. von Nigeli at 
Munich, on ** The Limits of Natural Knowled ge,’ > of whicha 
first portion is printed by you (NATURE, vol. xvi. p. 531), in 
illustration of his argument that there may be many forces in 
nature which we have not the requisite senses to perceive, he 
instances electricity as an univers ul element which might well 
have escaped our cognisance but for its occasional cc ncentrations 


| and disturbances making vivid appeal to two senses that we have 


—in lightning and thunder. The illustration is an apt and 
to note that though we have no 
sense differentiated to perceive electricity as the eye rec ceives the 
light-wave and the ear the sound-wave of the circumambient 
ether (an organ, by the way, which would be useless to us unless 


we had also the st er of self-insulation on the approach of this 


danger), we ave a very general physical perception of electrical 


hanges? The re mark, for instance, is very common, ‘I thoug 
and in some this consciousness is q 

I knew personally one gentleman to whom this 
sensitiveness was such a constant source of ma/aise that he 
o wear a fine vest as an insulator. In 
success of the experiment was so marked that, 
**made life another thing.” 
It would be interesting to know whether such a peculiarity was 
transmitted. HENRY CECIL 

Bregner, Bournemoyth, October 22 
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The Future of our British Flora 


I MUCH fear that the botanists of 1977, when roaming in search 
of specimens, will find it much more difficult to collect a varied 
herbarium, and that the poets of that period will be unable to 
obtain gratification from the sight of many interesting and beau- 
tiful plants which are already fast becoming rare and in a short 
period will likely be extinct with us. 

Indeed the very curiosity to learn something more about 
botany, the teaching of which is now included as a ‘‘ special 
subject” in our elementary schools, laudable as it is, has a 
tendency to hurry forward the extinction of rare forms, the col- 
lecting and recognising of which is almost a passion with 
beginners and much preferred to the slower and more instructive 
work of becoming thoroughly acquainted with what is common 
or widely diffused. 

A few reminiscences culled from my experience will make 

plain what 1 mean. No one who has paid attention to the flora 
around a great and fast-increasing city such as Glasgow but must 
be struck with the extinction, in twenty or thirty years, of almost 
everything that used to be rare in the country district around. 
Showy flowers, such as the great mullein and the foxglove, are 
the first to suffer. They are like the large game in a newly- 
colonised country. In vain you look for them on the wayside of 
any well-macadamised road. They possess the fatal gift of 
beauty, and are either rooted out to perish miserably in a smoky 
garden, or destroyed from mere wantonness. <A few days ago I 
visited the romantic ruins of Crookston Castle, about four miles 
from Glasgow, but I looked in vain for the common arum which, 
being rare in Scotland, made a visit to the ruins still more 
interesting when it flourished there healthily about twenty years 
ago. 
In one single spot in Renfrewshire did I know of the existence 
of a few plants of the lizard orchis, but on making to see them 
after a long absence, I learned that the very last plant had been 
rooted and taken off this season by a schoolmaster eager to teach 
his pupils botany. Indeed, when an Edinburgh professor’s class 
was about to visit a well-reputed floral locality this summer, I 
went to the farmer upon whose grounds the bird’s-nest orchis 
grew, and implored him that, when the living wave passed by, 
he was not to betray to any student that alone in a wide district 
he was the possessor of so rare a treasure, and I believe my 
salutary warning prevented it from being all dug out. 

In my own parish the wallrue spleenwort is represented by a 
single plant, and on the walls of a castle in a neighbouring dis- 
trict it grows no further down than human hands can reach. Even 
such common ferns as the royal osmund, the green spleenwort, 
and the parsley fern are completely lost to some districts within 
my recollection, and many of your readers could give other 
instances to the same point. 

Will the flora of the future then tend to a dull uniformity so 
that only a limited number of widely-diffused species shall carpet 
the earth? To neutralise this tendency we have no doubt many 
escaped garden plants which in process of time get established 
on our waysides and unoccupied spaces. I have even known the 
case of the successful introduction of wild flowers formerly 
unknown to a district, and in my own parish I was pleasantly 
surprised to find, well-established in one locality, the field 
allium, the seeds of which had been sown by a friend, who 
obtained it in Sussex, many years ago. J. SHaw 

Tynron, Dumfriesshire 


The Towering of Wounded Birds 


Ir is still supposed by some sportsmen and gamekeepers that 
the towering of a wounded bird is caused by an injury to its 
head. In some instances this may possibly be the case, if the 
lesion of the brain be not so severe as to cause instant death ; 
more generally, however, towering seems to be the result of 
internal hemorrhage and asphyxia. In the unconscious condition 
produced by the circulation of venous blood the bird rises as it 
continues to fly, and at last falls dead. 

The following is a good example of this mode of death ; it 
occurred a few days ago in the case of a partridge. I made a 
careful examination of the bird, and found a condition that con- 
firmed the explanation that towering is due, not to injury to the 
head, but to internal hemorrhage and its consequences :— 

On October 2 a partridge (it was an old male bird) was fired 
at at about forty yards. The bird flew about 450 yards after 
being hit, then towered high, and fell; it was picked up at 
about five poles, quite dead. 





I examined it early next day ; the feathers were all carefully 
removed. There was a slight wound in the neck; a pellet of 
No. 2 shot had perforated the skin, but had not penetrated or 
injured the subjacent tissues, There was a wound in the right 
pectoral muscle ; the pellet had penetrated very slightly, and lay 
under the integument. 

Two pellets had penetrated the abdominal cavity, one through 
the abdominal wall, the other through the bone. Both had 
passed forwards ; one had slightly wounded, but not perforated, 
the stomach, and had then passed through the right lung; a 
large vessel had been divided. ‘There was much blood clot in 
the cavity, and both lungs were congested and also collapsed. 

On examining the trachea it was found that there were three 
blood clots—one near the bifurcation, a second about an inch 
above it, which firmly plugged the tube ; a third, smaller, near 
the larynx. There was a small blood clot in the mouth and 
cesophagus—swallowed blood. 

The heart and liver were uninjured, the brain was carefully 
examined ; there was no injury ; it was quite healthy and normal, 
except that the surface of the cerebellum had some slightly con- 
gested vessels. The spinal cord was uninjured ; death caused by 
asphyxia and hemorrhage. As the subject has been previously 
discussed, this case may be of sufficient interest for insertion in 
NATURE, 

The pursuit of sport gave an opportunity of elucidating a point 
of some physiological interest that might not have been permitted 
to that of science. J. FAYRER 


Meteors 


On Tuesday evening, October 2, at 8:59 P.M., whilst watching 
for shooting stars, I sawa fine meteor. At first scarcely brighter 
than a first magnitude star, it suddenly increased to the apparent 
size of Venus when about three parts of its path had been 
traversed, and then it appeared to explode with remarkable 
brilliancy. The motion was rather slow, and just in the place 
where its maximum was attained, it left a short luminous streak 
that I could trace as a faint nebulous patch on the sky for about 
three and a half minutes, drifting some five degrees away from 
the place it first occupied, and gradually dying out until [ 
finally lost it amongst the small stars of Cassiopeia. It had 
moved from R.A. 346°, Dec. 57° N. to R.A. 352°, Dec. 54° N. 
The position of the meteor’s course as I observed it was from the 
star 8 Cephei to the direction of (and below) a Andromede. ' 

On the following night, October 3, 8°38 pP.M., another large 
meteor was observed here, falling with a very swift, short path 
a few degrees to the right of the Pointers in Ursa Major. It 
must have been as bright as Venus, for it gave a strong flash in 
a very foggy condition of the atmosphere. There was a bright 
streak left in its track for about fifteen seconds. 

A third meteor, far brighter than either of the two preceding, 
was recorded on Monday, October 8, at I1°50 P.M., and 
estimated to be twice as brilliant as Venus. Its path was nearly 
vertical, close to the eastern horizon, and probably directed from 
a radiant near 6 Tauri, at R.A. 77°, Dec. 31° N. The sky was 
brightly illuminated with its intense lustre at the moment of 
appearance. There was a short streak visible for three seconds, 
and this, as in the two previous cases, served accurately to 
indicate the direction of its path. 

The following were the exact courses of these large meteors 
and of a few others seen recently by me :— 


Began Ended. 
Mag. R.A. Dec. R.A. Dec. Path. 


Date, 1877. Time. Notes. 
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The fine weather prevailing this month and during 
September allowed me to maintain long watches for’ 
stars as follows :— 

September 4 watched during 


onal 
shoot 


| 
| 
| 


} hours and saw 37 meteor 


” ” ” 


3 
”» ” 44 


Dun u 


43 
” 4 : 99 
4 
” 4% 
October 4} 


’ 


NM DONA W ND 


, 
, 
” 
, 
> 


] 
34 


a} 


Giving an aggregate wate of 57 hours and 641 meteors visible 
for or 4—October 17; but this merely relates to a portion 
of the work, for I have only included in this list those nights 

when I w. atched for long periods together. 

From these numerous observations I was enabled to deduce 
many radiant points, and have selected a few of the most im- 
portant :— 
Date. No, of {’s. Max. 

; dates. 
Sept. 7 and 15 
and Oct. 5 


R.A. Dec. 


No. 
Septem! er 1+ 3¢ meteors ... 
. Sept. and Oct. § 

ee _ and Oct. 

S ot. and Oct, 22 
Sept. and Oct. 
September 

and ~~ 


KH woe Boe 


7) 


. Ser pt. 
Octobe 
Oct her 
October 

x October 

. October 15-20 
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The last pailtion is that of the well-known October shower, 
the Ovionids. Several of the above radiants are probably new, 
and it is noteworthy that No. 8 agrees very closely with the 
radiant and date (R.A. 134°, 77° Dec. N., October 7 +) of 
Comet IL, 1825, as calculated by Prof. A. S. Herschel. 

Ashleydow n, Bristol], October 22 W. F. DENNING 
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A METEOR of unusual brilliancy was seen by the passengers in 
the train from Exeter to Bristol, about 6°15 P.M. yesterday, 
The train was at the time about two or three miles south of 
Weston Junction. As nearly as I could judge, the meteor made 
its first appearance at an altitude of about 35°, and 4° or 5°south 
of west, and moved rapidly towards the horizon almost in a ver- 
tical line. The colour was a greenish white, and the train lasted 
about fifteen seconds. Joun L. MCKENZIE 
Independent College, Taunton, October 20 


Last Friday evening (October 19) we in Aberystwith saw a 
very beautiful meteor. It was ten minutes past six in the even- 
ing, when as I was walking along the shore and looking seaward 
(west), I saw the meteor rapidly descending as a pear-shaped 
body of red, yellow, and purple light, increasing much in 
brightness till it reached about twenty feet, as it looked, from 
the sea surface, when it suddenly and completely ee 
Its track seemed a part of it—a tail to it—being at first a pale 
golden light continuous with the body of the meteor below, 
extending vertically up and ending rather abruptly above. 

This narrow band of light lived complete for a short time, 
but after one minute most of the track had become a white or 
slightly grey fleecy cloud about a foot broad and three yards 
long, as it appeared, only its central part remaining bright as a 
golden nucleus to the cloud. 

By two minutes atmospheric currents had bent the vertical 
cloud into an arc, the extremities turned to the north with the 
bright nucleus stil distinct. Gradually the nucleus disappeared, | 
but the cloud was still visible for a quarter of an hour, when the | 
increasing dusk of the evening helped to obscure it. 


ts course appeared exceedingly rapid, and the brightness was | 4 


such that a passer-by who did not see the meteor itself, said that 
the place was lit up “ like lightning.” 
Weather dull and wet, but Friday evening was fine. 
University College of Wales, WALTER KEEPING 
Aberystwith, October 20 


Curious Phenomenon during the Late Gale 


| 
THE following may perhaps be of interest to your readers. | 
At about 6°50 P.M, on the night of Sunday the 14th inst., I was 


NATU 
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| sures of both satellites from the 
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walking in a south-easterly direction through the village of Lower 
Tooting, when I suddenly saw fall from the sky what looked 
likea huge ball of green fire. What struck me especially was 
its size, its vivid colour, and also the strange noiselessness of its 
fall. It seemed to come from a part of the sky somewhere near 
where Jupiter was then visible, and to fall not a hundred yards 
from me. This, I fear, is the most accurate information I can 
give. It took meso completely by sur prise that I rubbed my 
eyes and wondered whether Ihad not been dreaming, a supp )si- 
tion which seemed to be supported by the indifference displ 
by the nu — 1s pomeny in the face of so extraordinary 
henomenon, leed I should hardly have thought s usly 
of the matter aaa had I not heard of a letter in the 7% ast 
Monday, describing a very similar phenomenon observed at 
Brixton some twenty minutes later on the same evening. This 
and other reports of a like nature, which seemed to imply that 
the atmosphere was in a somewhat unusual condition, before and 
during last week’s storm, led me to think it worth while to lay 
re you, and if it so pleases you, before the readers of 
NATURE,what I at any rate have a strong conviction that I saw 
the night in question. x A. M. 
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ASTRONOMICAL COLUSA 
SATELLITES OF Mars.—In No. 2,16 
rof. Asaph Hali has published his mea 
dates of their ciscovery 
though the observations are not com- 
pletely reduced, differential refraction and = smal! 
corrections to refer the measures to the true centre of 
the planet or the corrections for the gibbous phase havin 
yet to be applied. Prof. Hall intends to make a thoroug 
discussion of the observations taken during the prescut 
Opposition, and requests other astronomers to forward to 
him, at Washington, copies of any they may succeed in 
making. 

Subjoined are a few positions of the inner satellite cal- 
culated from elements wkich represent roughly Pr 
Hall’s observations from August 17 to September 16, a 
the following selected dates will show — 

En 
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to September 16, 


rror in Po 


a: 
oD ; I 
There is perhaps a sensible ellipticity of orbit 
period adopted is 7h. 39m. 13 
For the outer satellite the 
ephemeris in this column have 


elements used for the last 
been again employed ; 


they agree closely with measures taken by Mr. Common 
| at Ealing on October 16, 


It appears probable that Mr. 
Common saw the inner satellite about 9 P.M. on October 
17, the calculated and estimated positions suificiently 
ccording. 


1. G.M.T 
Oct. 26 
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THE SATURNIAN SATELLITE HYPERION.—The fol- 
lowing positions are from Prof. Hall’s elements in As¢ron. 
Nach., No. 2.137. Mr. Common observed this very 
difficult object with his 18-inch silver-on-glass reflector on 
October 14, at 1oh, 15m. G.M.T., when its position was 
920° and distance 208” ; the elements give 93°2° and 208”, 
This satellite appears to be truly an experimentum crucis 
even for our larger telescopes. 

At 8h. G.M.T. 


Oct. 26 Pos. 2766 Dist. 222°6| Nov. 3 Pos. 90°6 Dist. 154°5 
» 27 9 202°6 | ” 92°5 ” 192°2 
9» 28 4, 167°5| 4 2» 93°99 55 215°8 
9 29 55 121°3 951 222°4 
os, 2 te 68°1 95'6 209'8 
» 3E 4 30°8 97°8 176°3 

meet « " 53°3 100°4 124°2 
o *£ w OF 106°9 108°I 581 

THE SATELLITE OF NEPTUNE.—The ephemeris sub- 
joined is deduced from Prof. Newcomb’s tables in the 
appendix to the Washington Observations for 1874 :— 


At 11h, GALT. 


Wh NNN 


Oct. 26 Pos. 221°5 Dist. 16°9 Nov. 3 Pos. 64°8 Dist. 10°7 
27 55 19470 4, 105 5 » 378 169 
28 ” 72°0 9'2 ” ” 19 83 
29 5, 40°2 i ” »» -241°9 11"4 
oo Dw es ‘ pe as |6S96°5 16'8 
i Saw 23 ‘ ‘a 176°2 76 
Nov. i ,, 219°0 ‘ a « 62 w« 2 
2 5, 186°6 A, » 10 35°39 :16°5 


THE VARIABLE NEBULA IN TAURUS (G.C. No. 839).— 
Dr. Tempel gives some particulars of his examination of 
the neighbourhood of this object with the large Amici- 
telescope of the observatory at Arcetri, near Florence. 
Around the variable star which is close at hand (T Tauri 
of Prof. Schénfeld’s Catalogue) a nebulous appearance 
was easily recognisable, but Dr. Tempel says he has 
remarked the same nebulous glimmer about other variable 
stars, amongst them in one of Goldschmidt’s, which wholly 
disappears ; in this case the glimmer is discernible before 
the star itself becomes visible. Near the variable star 
there are two small star-clusters, about which, however, 
there is no trace of nebulosity in a telescope that is 
capable of resolving them. We believe changes in the 
disposition of nebulosity near the variable star (which 
was only one minute of arc from the centre of the nebula 
at its discovery in October, 1852) were remarked some 
years since by Otto Struve with the Pulkowa refractor, 
but there has been no appearance of late, like that pre- 
sented by the object in 1852, when it was conspicuous 
enough with a seven-inch aperture, which in 1863 and on 
several later occasions did not afford the least trace of it. 
The vicinity may be recommended for observation during 
the coming winter by those who are provided with instru- 
ments of sufficient grasp of light. Dr. Tempel has care- 
fully delineated all the features that he has noticed with 
his large telescope for comparison with any other drawings 
that may be made by competent observers. 





F. L. ALPHONS OPPENHEIM 


ROF. OPPENHEIM, whose tragic fate was briefly 
alluded to a few weeks since, was born at Hamburg, 
February 14, 1833. In 1852 he graduated from the gym- 
nasium there, and entered the University of Bonn. Here, 
and at Gottingen, he pursued a widely-extended course of 
scientific studies until 1857, when he passed the examina- 
tion for Ph.D. at the last-named place. In the same 
year, after a short residence at the University of Heidel- 
berg, he proceeded to London, where he carried out a 
number of researches in Prof. Williamson’s laboratory. 
From here he went to Paris, where his chemical investi- 
gations were prosecuted in the laboratory of Prof. Wurtz 





until 1867, when he returned to his native country and 
entered the University of Berlin as a privat-docent. This 
position was soon exchanged for that of an extraordinary 
professor, and early in the present year he accepted a 
call to the chair of chemistry in the Royal Academy of 
Miinster. Just at the entrance of a career of widely- 
extended usefulness, while superintending the equipment 
of his new laboratory, a gloom was cast upon his path 
by the sudden decline of his wife, an English lady, to 
whom he was passionately attached. Months of watching 
and anxiety caused a condition of the most utter mental 
prostration. On September 16, within two hours of his 
wife’s death, one of the deadliest drugs known to the 
chemist did its swift, painless work, and he was no more, 

This sudden death has caused a feeling of sadness in 
an unusually large circle. Prof. Oppenheim was not 
only held in high esteem by the scientific men of his own 
country, but was warmly regarded by many leading 
chemists in France and England, while in the columns of 
this journal and in the meetings of the British Associa. 
tion his name became familiar to a more extended class. 
Prof. Oppenheim’s chemical investigations are charac- 
terised chiefly by their variety, thoroughness, and theo- 
retical value. We can only allude to his researches on 
tellurium and its compounds, the exhaustive monograph 
with F. Versmann on the application of saline solutions 
to render textile fabrics non-inflammable, the numerous 
papers on allylen and propylen derivatives, the extensive 
Studies in the turpentine group, which yielded, among 
other results, the theoretical composition of cymene and 
the ethers of pyroracemic acid. During the past few 
years he carried out a number of interesting researches 
on the derivatives of aceto-acetic ether and its homo- 
logues, the most valuable of which were the discovery of 
oxyuvitic acid with F. Pfaff and of propionyl-propionic 
ether with R. Hellon. As one of the founders of the 
German Chemical Society, and for many years its secre- 
tary, Prof. Oppenheim did much to contribute to the 
efficiency of this organisation and bring it to its present 
prosperity and widespread sphere of activity. Besides 
numerous contributions to contemporary scientific litera- 
ture, he translated into German Odling’s “ Manual 
of Chemistry” and Wurtz’ “ History of Chemical Theo- 
ries,” the English edition of which, by Watts, is so well 
known. 

Prof. Oppenheim’s charming social qualities attracted 
to him friends in all ranks of society, and the literary and 
scientific celebrities of Berlin were often to be met 
at his table. The many foreign scientific students at 
Berlin who recall their hospitable welcome in his home 
will join with his friends in the feeling of grief over this 
abrupt termination to a career of such promising scientific 
usefulness. T. HN. 





ELECTRIC LIGHTS FOR LIGHTHOUSES 


Ré PORTS to the Trinity House have just been issued 
giving the results of some experiments made at the 
end of last year and the beginning of the present, by 
Prof. Tyndall and Mr. J. Douglass, Chief Engineer of 
the Trinity House, on the comparative value of various 
magneto-electric machines for lighthouse purposes. 

The machines experimented on by Prof. Tyndall were 
the following :—(1) Holmes’ machines, which have been 
already established for some years at the South Fore. 
land; (2) Gramme’s machines; (3) Two Gramme’s 
machines coupled together ; (4) Siemens’ large machine ; 
(5) Siemens’ small machine. 

Prof. Tyndall’s observations were made on November 
21 and 22 last year, from the Corporation’s steamer 
Galatea, the position first chosen being not far from the 
Varne Light, and at a distance of 114 miles from the light- 
houses on the Foreland. Observations were subsequently 
made at various other distances. 
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In the first place, the new machines sending their 
currents to the Low Lighthouse were compared in suc- 
cession with Holmes’ machine, which produced its light 
in the High Lighthouse. Subsequently the new machines 
were pitted in pairs against each other—one of the two 
being in the High and the other in the Low Lighthouse. 
Care was taken in each instance to reverse their positions. 
Thus, whenever Siemens below was compared with 
Gramme above, the observation was immediately fol- 
lowed by a comparison of Siemens above with Gramme 
below, and so of the others, All irregularities arising 
from differences in the apparatus employed above and 
below were thus eliminated. 

The following are the results of the observations on the 
nights of November 21 and 22:—The new machines 
mark a great advance, both in economy and power, as 
regards the application of the electric light to lighthouse 
purposes. Thus the machine of Holmes was found prac- 
tically equalled by a single machine of Gramme, of con- 
siderably less volume and considerably smaller cost. 

This discrepancy as to cost and volume was still greater 
in the case of the small Siemens machine, which yielded 
a light sensibly equal to that of Holmes’. 

The single Gramme and the small Siemens machines 
are sensibly equal to each other, both of them producing 
an exceedingly fine light. 

Prof. Tyndall was particularly impressed by the per- 
formance of the small machine of Siemens. Its power, in 
relation to its size, is surprising. The large machine of 
Siemens, however, greatly transcends both his small 
machine and the single machine of Gramme; it is 
sensibly equal to the two Gramme’s machines coupled 
together, the price of the former being less than half that 
of the latter. The light from the large Siemens, as also 
that from the two coupled Grammes, is of extraordinary 
splendour. Siemens’ and Gramme’s inventions, Prof. 
Tyndall states, undoubtedly place at the disposal of the 
Elder Brethren electric lights of surpassing energy. 
Combining either the large machine of Siemens, the two 
Gramme’s machines, or, if practicable, the two small 
machines of Siemens, with one of the group-flashing 
dioptric apparatus which have been recently devised by 
Dr. Hopkinson, a light transcending in power and indi- 
viduality all other lights now existing would probably be 
obtained. Such a light would displace, with enormous 
advantage to the mariner, the two lights hitherto dis- 
played at the Lizard. A fixed light, even should it be the 
electric light, at a distance is not to be distinguished from 
a ship-light or an ordinary shore-light near at hand. 

On November 22 Prof. Tyndall visited the South Fore- 
land, inspected the arrangement of the machines, and 
observed their light-producing power close at hand. In 
both Siemens’ and Gramme’s machines the induced 
currents are sent in a constant direction. One of the 
carbons is always positive, the other always negative— 
not alternately negative and pos:tive as in the machine of 
Holmes. The positive carbon is heated more intensely 
and it wastes more rapidly than the negative one ; its 
shape, moreover, is a point of some practical importance, 
From the positive to the negative carbon there is a 
transfer of particles which usually produces a crater-like 
hollow in the positive carbon. The concave surface of 
this crater is the place of most vivid incandescence, and 
it is easy to see that the radiation from that surface, when 
the positive carbon is the higher one, as it is in the 
arrangement at the South Foreland, would be directed to 
the earth, To obviate this inconvenience, the negative 
carbon is usually somewhat displaced, so as to cause the 
most vivid incandescence to occur on one side of the 
positive carbon. The portion of space towards which this 
side isturned receives from it a greatly augmented radia- 
tion. But the radiant power thus concentrated on one 
side is withdrawn from the other, which would be inad- 
missible if a whole circle had to be uniformly illuminated. 





In most cases, however, only a portion of the entire 
circle is required ; and no disadvantage arises from the 
weakening of the landward radiation. 

If no valid mechanical grounds oppose the alteration, 
it would, Prof. Tyndall thinks, be a decided advantage to 
make the lower carbon the positive one. Its upward 
radiation would be utilised by the upper prisms to a far 
greater extent than its downward radiation is now utilised 
by the lower ones. 

Mr. Douglass in his Report describes a series of experi- 
ments made during the first four months of the present 
year, the results obtained by him being essentially the 
same as those obtained by Prof. Tyndall. As in the 
November experiments, the various machines were pitted 
against each other. Messrs. Siemens’ small-sized, or 
No. 58 machine had proved so satisfactory that they were 
asked to furnish a second one for the trials. 

For the photometric measurement of the light the flame 
of the Trinity House 6-wick lamp, when consuming colza 
oil, was adopted as the standard. This lamp was placed 
at a distance of 100 feet from the electric lamp, and the 
measurements were taken bya Bunsen photometer. The 
6-wick lamp was maintained, as nearly as practicable, at 
its intensity of 722 standard candles, and this intensity 
was checked from time to time by candle measurements 
taken with a separate Sugg photometer. 

Mr, Douglass refers in some detail to the greater con- 
sumption in the top-carbon of the Gramme and Siemens 
machines than in the other machines. A portion of the 
light is thus prevented from being fully utilised in the 
extreme upper prisms of a dioptric apparatus by the 
edge of the crater thus formed. In order to avoid this 
loss, and obtain the maximum of light from the carbon, 
they are usually so placed in the lamp that the axis of the 
bottom carbon is nearly in the same vertical plane as the 
front of the top carbon. This arrangement has the effect 
of sending a condensed beam of light of maximum in- 
tensity in one direction, and moreover the light is much 
steadier than with any other arrangement of the carbon 
points, in consequence of the current through the upper 

carbon being held steadily at the front edge. Mr. Douglass 
found with this arrangement of the carbons, and assuming 
the intensity of the light with the carbons having their 
axis in the same vertical line to be represented by 100, 
= intensity of the light in four directions in ——, say, 
. W. N. and S., will be nearly as follows :—E, 287, N. 
sot S. 116, W. 38. The mean intensity is thus as 139 to 
100 ; but Mr. Douglas thinks that for lighthouse purposes 
a mean of E, (or front), N. and S. may be taken, giving a 
mean intensity of 173 to 100, 

Mr. Douglas describes various experiments made to 
test the rival machines, and in an appendix the tabulated 
results of observations of the Siemens and Gramme 
machines are arranged. A series of experiments on 
January 18 on the power of light of the machines resulted 
as follows :— 


Meanjcondensed Mean diffused 


ight. light 
Standard candles. Standard candles 

: Holmes M. E. machine 1,494 1,494 

‘i si Se is 2,721 

1,953 1,953 

1 Gramme machine” 5,333 3,215 

3 ” ” oe 9, 126 5,501 

Next day measurements were taken - the light pro- 
duced by the Siemens No. 1 and No. 58 machines. The 
light produced by the latter machine was tested against 
the light produced by the Gramme machine, and the light 
produced by one Holmes machine against that produced 
by No. 58 Siemens machine, the lamps being 100 feet 
apart. The results were as follows :— 

With 1 Gramme versus No. 51 Siemens, the rela- 
tive intensity was found to be as 100 to 100%, With 
1 Holmes versus No. 58 Siemens, the relative intensity 
was found to be as 100 to 384. The last two experiments 
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were checked by exchanging the conducting wires and 
lamps. 

On January 20 the lights produced by the machines 
were tested against each other as follows, viz. :—1 
Gramme versus No. 58 Siemens, 1 Holmes versus No. 1. 
Siemens, 1 Holmes versvs 2 Grammes., An jexperiment 
was also made for determining the relative intensity of the 
light and horse-power absorbed by the Siemens No. 58 
machine when running at half and full speed. With the 

machine running at half speed the light was found to be so 
unsteady that it “could not be correctly measured. 

The relative intensities of the light produced by the 
machines were as follows, viz. :— 


1 Gramme verses No. 58 Siemens as 100 to 116 
1 Holmes ,, No. 1 Siemens as 100 to 557 
I a 3» 2 Grammes as 100 to 663 


On a subsequent day comparative trials were made of 
the two small machines of Messrs. Siemens, numbered 
respectively 58 and 68, when the intensity of the light was 
found to be as 100 for 58 to 109°5 for 68, being 9°5 per 
cent. in favour of the latter machine. 

A trial was made of the two small Siemens machines, 
Nos. 58 and 68, working singly, and also together in 
parallel circuit. The intensities were found to be as 
follows, viz. :— 

No, 58 Siemens machine ... 


” 68 ” ” 


4,440 
65,63 


11,009 
+» 13,179 

There was thus shown to be a superiority in the intensity 
of the light produced by the two machines coupled together 
over that produced by the two machines when working 
singly, as 11,009 to 13,179, or as 100 to 119°7, being 19°7 
per cent. more light with the two machines coupled 
together. 

Experiments were also made for determining the rela- 
tive intensities of the diffused beam of light with the 
carbons in the same vertical line, and of the condensed 
beam of light with the axis of the bottom carbon nearly 
in the same vertical plane as the front edge of the top 
carbon ; also the intensities of the side and rear light. 
With the latter arrangement of the carbons the intensities 
were as follow, viz. :— 


For the two machines 
Nos, 58 and 68 coupled together 


SIEMENS MACHINE, No. 68, 
Intensity. 
Standard in candles, 
. Carbons with axis in same vertical line 2,021 
. Axis of bottom carbon in same vertical 
plane as front edge of top carbon. Front 
beam ... 
. Same arrangement of carbons. 
90” from No. 2 : 
. Same arrangement of carbons. Back beam, 
180” from No, 2... ; aie 72 


Messrs, Siemens having oubenitted Pa trial with their 
machines a conducting cable of larger dimensions than 
the South Foreland cables, and of the length required 
between the engine-room and the High Lighthouse, Mr. 
Douglass made some experiments with it in connection 
with each machine. The cable was 1,400 feet in length, 
and composed of 19 copper wires of No. 16 B.W. gauge 
well insulated. The cable was cut into two equal lengths 
of 700 feet each, and arranged in two coils in the engine- 
room. The currents from the Nos. 58 and 68 Siemens 
machines, separately and collectively, were sent through 
it to the electric lamp, which was also placed in the 
engine-room, and at a distance of 100 feet from the 6-wick 
oil test lamp. The short current to the lamp was made 
through 22 feet of the small cable of Messrs. Siemens, 
composed of seven copper wires of No. 13 B.W. gauge. 
The loss of light with the machines was found to be as 
follows, viz. :— 


oe oes oe OS 
Side beam, 
2,346 





Per cent. of the 
whole light. 
i poe eae aido baer Seelcase van Sen. SO 
ee tae Shas 23 
Stas eal 68 coupled a ke ake ae 


The experiment previously referred to with the Siemens 
machine No. 58 showed a loss of light of about 43°8 per 
cent. with the current sent through 700 feet of the small 
lighthouse conducting cable. ‘There would therefore 
appear to be a reduction in this loss of 43'8 less 24 = 19°8 
per cent. by adopting the larger cable, 

The results of these interesting and carefully-conducted 
experiments are entirely in favour of the small Siemens 
machine, which both Dr. Tyndall fand Mr. Douglass 
recommend for adoption at the Lizard, 





THE MOVEMENTS OF A SUBMERGED 
AQUATIC PLANT? 
OR a long time the researches of Dutrochet and 
Payer, taken up and continued by Duchartre, Sachs, 
and others, have familiarised botanists with the move- 
ments of torsion or of flexion presented by certain plants, 
Notwithstanding these conscientious researches this 
question is still one of the most mysterious problems in 
vegetable physiology. I propose to draw the attention of 
biologists to a fact of the same kind, which I believe new, 
and which is connected with the phenomena observed in 
phanerogamous aquatic plants, living entirely submerged. 
It relates to a well-known aquatic plant, Ceratophyllum 
demersum, which must be included among the number of 
those which, in certain of their parts, and at certain 
periods, spontaneously execute regular movements subject 
in their range to a well-marked periodicity. 

It is known that the Ceratophyllum grows in the still 
water of ponds, and that its slender, branching, floating 
stems bear whorled leaves. Their ordinary position in 
stagnant waters is vertical, or nearly co. It is in the 
upper part of these stems (of those at least whose whorls 
are separated by about one or two centimetres) that these 
movements show themselves. They consist in the regular 
bending and straightening of the axis or of the branches, 
combined with a torsion more or less pronounced. 

Taking the axis at its maximum of erection, it is seen to 
bend regularly, and with the peculiarities I shall indicate 
immediately, to curve more and more for about six hours, 
when it reaches its maximum of flexion; then straighten- 
ing itself more gently, in twelve hours it resumes its 
original position ; it next bends in the direction opposite 
to its first flexion, and in four hours it attains its maximum 
of inverse deviation, resuming its first position in four 
hours more. 

Thus a young branch is vertical at 6 A.M., at its 
maximum of inclination at midday, perfectly straight 
again at midnight, inclined at the maximum towards the 
south at 4 A.M., vertical again at 8 A.M, at its maximum 
of inclination to the north at 2 P.M., quite erect at 2 A.M., 
inclined at the maximum to the south at 6 A.M., vertical 
at 10 A.M., and so on. 

The total duration of an evolution will thus be about 
twenty-six hours. These oscillations, although nearly 
equal in duration, do not present at all ages of the plant 
the same extent nor the same amplitude. At first not 
well marked, but involving the entire axis, they become 
more and more pronounced with the age of the branch ; 
then the lower internodes become successively immobile, 
and the terminal ones alone continue to move. 

The branches of the Ceratophyllum present two different 
aspects. Sometimes the whorls are very close to each 
other, the internodes being very short ; the leaves of the 
consecutive whorls, resting on each other, make with the 
stem a very acute angle and form a compact mass. 
Sometimes the internodes are elongated, the whorls are 


* From an article in Za Nature, by E. Rodier. 
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separate, the leaves gradually extend, forming with the 
axis a greater and greater angle, and some finish by 
turning themselves down towards the base of the branch. 

It is under the last form that the plant accomplishes, 
in the most appirent manner, the movements to which 
we refer. These become more manifest when young 
branches grown in an aquarium assume, in consequence, 
a slender and weak aspect, and the leaves become almost 
capillary. Consequently the best manner of observing and 
measuring the oscillations consists in submerging a piece 
of the stem bearing an axillary bud, and fixing the frag- 
ment by means of a weight. The young branch then 
assumes a vertical position, and its movements soon make 
themselves apparent. It is then easy to see that the 
movement of flexion is produced first in the superior 
internodes, and that it is propagated thence in a diminish- 
ing degree from above downwards ; while, on the contrary, 
the movement of erection commences with the inferior 
part terminating with the superior, which sometimes, 


shortly before quite recovering itself, forms with the axis 


| a very acute angle. 


The oscillations continue very apparent during several 
days ; ordinarily they diminish at the end of a certain 
time. Their amplitude decreases, and the branch becomes 
motionless or apparently so. But after thus remaining 
Stationary it may resume its former variations. There 
are, moreover, branches, especially those which are almost 
horizontal, which continue motionless. 

Light does not appear to have any influence on these 
movements. At least the suppression, the diminution, 
the change of colour, or the direction of the luminous rays 
have not had any apparent influence on them. Although 
I have seen the leaves participate in the movements of 
the axis, the modifications they have undergone may well 
be mechanically produced by the inflexions of the axis 
itself. 

As to the movement of torsion, I am not able to say 


anything precise for want of experiments sufficiently con- 


30 MARS 


To OMidi bs @ 
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Fic. 1.—Various positions assumed by a branch of Ceratophyllum demersum. 


clusive. The movement is nevertheless very apparent. 
It takes place sometimes in one direction, sometimes, 
and much more energetically in another. By means of 
an index made of a thin plate of mica or glass, supported 
by a small glass float sufficiently weighted, the whole 
resting on one of the whorls, and carefully turned round 
by means of a pin moving over a scale, I have measured 
angles of tension of 35 degrees in nine hours, 120 degrees 
in seven hours, 450 degrees in nine hours, &c. But 
having only lately commenced the research, I must abstain 
from co-ordinating the results. 

Such are the general facts which I have to indicate, 
and in support of which I give an illustration of particular 
cases. The figure gives for a branch nineteen positions 
for March 30 and 31 and April 1. The very marked 
movements took place from north-east to south-west, and 
the entire evolution in twenty-six hours. 

The priority of action of the superior internodes for 
the flexion, and that of the inferior internodes for the 
erection, is here very evident, The nutant attitude of 
the apex of the shoot, almost at the moment of complete 
erection, is also extremely striking. 

To April 26 the movements continued, but they were 





then limited to the superior extremity of the branch. 
It appeared to shrink from the light, but as at the same 
time a branch in close proximity turned towards the light, 
the direction of displacement could not be so accounted 
for. I, nevertheless, during the following days (1) totally 
suppressed the light, (2) threw light upon the plant, by 
means of a mirror, in a direction opposite to that of 
the ordinary light, (3) placed a screen reaching almost to 
the middle of the plant, (4) placed in the path of the rays 
a red glass, intercepting as far as possible the other rays. 
The phenomena remained the same. 





NOTES 

THE Queen has conferred the honour of the Companionship 
of the Civil Division of the Order of the Bath on Prof. Frederick 
Augustus Abel, F.R.S., Chemist to the War Department and 
President of the Chemical Society, and on Major-General Charles 
Wright Younghusband, F.R.S., R.A., Superintendent of the 
Royal Gun Factories. 

THE University of Cambridge proposes to confer the degree of 
LL.D. upon Mr, Charles Darwin. 
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UNDER the title ‘‘ Challenger-Briefe” a collection of letters 
are now being published at Leipzig (Engelmann), which were 
written by the well-known zoologist, Dr. Rudolph von Wille- 
moes-Suhm, of Munich, to his mother during the years 1872-5, 
when he was taking part in the Challenger Expedition, from 
which he was never to return. Prof. Kupffer has written a 
prelace to these interesting documents. 


WE are glad to be able to state that the fears expressed in 
our paragraph a fortnight ago respecting the loss of Mr. 
Seebohm’s collections in the wreck of the Zhames were un- 
founded. Mr. Seebohm has reached England with a very large 
collection of birds’ skins and eggs, made in Northern Russia 
during the past summer. 


Tue following changes in the council of the London Mathe- 
matical Society are proposed to be made for the coming session ; 
Prof. Clerk Maxwell, F.R.S,, and Mr. Harry, Hart to take 
the places of Prof. Clifford, F.R.S., and Rev. R. Harley, 
F.R.S., who retire. Prof. Maxwell to be a vice-president in 
the room of Mr. Spottiswoode, F,R.S., who becomes an ordi- 
nary member of the council. 


M. FAYE is to give an address on Thursday, at the quarterly 
meeting of the five academies; he has chosen for his subject 
‘** The non-existence of any lunar action on weather.” 


A sPprcIAL meeting of the Society of Telegraph Engineers 
will be held on Wednesday the 31st inst., under the Presidency of 
Prof. Abel, C.B., F.R.S., when a paper will be read by Prof. 
Graham Bell on the Telephone, and its working will be fully 
illustrated. 


Dr. JANSSEN’S observatory for physical astronomy is in full 
operation at Meudon, on the site of the old palace which was 
burnt during the Paris siege ; the instruments are placed under a 
number of domes on the terrace. A credit will be asked from the 
new Legislative Assembly for repairing the ruined buildings, 
Dr. Janssen is preparing a memoir on the results of his numerous 
photographs. 


Mr. E. WILSON has recently imported some live ants from 
Australia, and presented them to Sir John Lubbock. This is 
the first time that ants have been brought over alive from the 
Antipodes. They are said to be stingless, and as there is no 
queen, there is no fear that the Australian ants should take the 
place of the Colorado beetle ! 


A NUMBER of Esquimaux are expected daily atthe Jardin 
d’Acclimatation, Paris, with their dogs, sledges, &c. They are 
to stay at the Gardens during winter, camping out of doors. 


M. MARCHE, one of the Ogové explorers, was present at the 
last meeting of the Paris Geographical Society. He expressed 
the decided opinion that, considering all the circumstances con- 
nected with Stanley’s discovery, the Ogové is merely a branch 
ot the Congo. He met some natives on his journey who said 
they came from a large river where white men are to be found, 
which river cannot possibly be other than the Congo. The 
course of the stream gave indication of a south-easterly bend 
which supports such a hypothesis, 


THE Geographical Society of Paris purchased a piece of 
ground for building its hotel, some time ago, and the Municipal 
Council of Paris has diminished by about 2,000/. the purchase- 
money which had been agreed upon, That sum is about one- 
fourth of the total price. 


AT the Huddersfield Mechanics’ Institution, on Tuesday, 
Mr. Forster again insisted on some of the ideas so forcibly 
brought out by him recently at Bradford. The gist of his 
address was that it will be impossible to stop at the three R’s 
in elementary teaching ; that, as in Germany, Switzerland, and 





America, elementary schools should be supported entirely from the 
taxes, and that the education should be such that tax-payers of 
any class might send’ their children to these schools in the con. 
fidence that they would get a complete and thorough education ; 
whether they did so or not would be their own affair. 


LoRD HARTINGTON laid, on Wednesday last week, the foun. 
dation-stone of a public hall to be erected in memory of George 
Stephenson, at Chesterfield. The hall will cost 13,000/., and is 
to be used for scientific and educational purposes. 


WE would call the attention of our readers to a scheme for a 
Channel Islands’ Museum and Institute of Pisciculture Society, 
the objects of which will be found described in our advertising 
pages. ‘The scheme seems to us to deserve encouragement. 


At Leipzig a ‘‘ German Society for Mental Work” has been 
founded. Its object is the promotion of literature, art, and 
science, and of mental culture generally, in all German lands, 
on the basis of a contest against materialism, inasmuch as 
materialism is looked upon asa hindrance to the ideal aspira- 
tions and triumphs of the nation, The principal seat of the 
Society is to be at Leipzig, but the yearly meetings are to be 
held in various cities. The president for the current year is a 
Dr. Beyer, and the organ of the Society is to be the periodical 
Literarische Korrespondenz. "Two deputies for South Germany 
have been elected : Herren Herm. Lingg (Munich), and Schmidt- 
Weissenfels (Stuttgart). 

THIS year’s meeting of the German Society of Viticulture was 
held on September 26 at Freiburg, in the Breisgau, ‘and lasted 
until September 28. The principal subject discussed was the 
best method of destroying phylloxera. 


THE Botanical Society ‘‘ Flora” of Dresden will, next year, 
in celebration of its fifty years’ jubilee, hold four great‘exhibitions 
of plants. The respective dates are fixed as follows: March 
21-25, May 16-20, June 25-29, and October 3-7. The exhibi- 
tions will be under the superintendence of Dr, Krause, the 
director of the Royal Gardens at Dresden. 


Kart Russ, the well-known ornithologist and editor of the 
Isis and the Gefiederte Welt, has recently published a pamphlet 
on carrier-pigeons, which is extremely interesting. The Imperial 
Post and Telegraph Offices of the German Empire have, by the 
recommendation of the German Postmaster-General, Dr. Stephan, 
purchased large numbers of the little book, and a French transla- 
tion is now in progress. 


THE ‘‘ Dismal Swamp,” so well known in connection with 
American slave-stories, the Mew York Tribune informs us, is 
said to be an entire misnomer, There is nothing dismal about 
it except its general solitude. It is described by recent visitors 
as a capital resort for sportsmen, game being abundant, and fish 
ready to rise to the fly. The most curious features of the swamp 
are the sweetness and wholesome character of the water, and 
the entire freedom of its few inhabitants from malarious diseases. 
This purity is ascribed to the influence of the juniper tree, which 
certainly colours if it does not improve the water, and possibly 
contributes an antiseptic property to the air. 


SEVERAL bolides have been observed in France, one on 
October 14, at half-past 6 P.M., from Vincennes (near Paris), 
Havre, and Clermont-Ferrand, appearing in the vicinity of the 
Great Bear ; another on October 16, at 8 P.M., at Chambery, 
travelling from east to north-west. 


THE annual meeting of the Yorkshire Naturalists’ Union was 
held on October 6 at Wakefield. The annual report showed 
that the past year had been one of unusual success and steady 
progress. Six meetings had been held—at Pontefract, Wetherby, 
Nostell Priory, Shipley Glen, Goole, and !Copley, and the 
attendance had uniformly been good, The sections which had 
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been established had quite justified by success the experiment of | 
their formation. The number of societies in union had increased 


from twenty-one to twenty-five, and of members from 1,050 to 


1,300. The change of name having been mentioned, the pro- 
proposed issue of Transactions was spoken of. In response to 
the council’s appeal for funds, a liberal, though of course not as 
yet sufficient, response had been made. There are at present 
about 105 subscribers to the funds, which, after defraying the 
expenses of the meetings, will be devoted to the publication of | 
Natural History Transactions for the county. The financial 
statement showed a balance available for purposes of publication 
of over 207, Mr. Henry Clifton Sorby, F.R.S., of Sheffield, 
was unanimously elected president. 

THE Committee of the Chester Society o Natural Science 
announces that in connection with the Gilchrist Educational 
Trust, six Popular Science Lectures will be given in the Town 
Hall, Chester, on successive Tuesday evenings, commencing 
Tuesday, November 6, by Prof. W. C. Williamson, F.R.S., 
Prof. P. Martin Duncan, M.D., F.R.S., and Dr. William B. 
Carpenter, C.B., F.R.S. The admission to each lecture is only 
one penny. 
Memorial, which has taken the form of a number of prizes, 
details concerning which will be found in our advertising 


THE following is the title of the essay to which the Howard | 


Medal of the Statistical Society will be awarded in November, 
am the essays to be sent in on or before June 30, 1878, 

‘The Effects of Health and Disease on Military and } Mewat 
Operations.” The council have decided to grant the sum of 
20/7, to the writer who may gain the ‘‘ Howard Medal” in 
November, 1878. 

M. DE FONVIELLE sends us an account of a balloon ascent he 
made on the 18th instant in the Wydrogene. The departure took 
place from the Champ de Mars at half-past threep.m. The balloon 
at first was pushed by a gentle north-easterly wind blowing in | 
the direction of the valley of the Seine to an altitude of 600 
metres, when it met with another aérial current coming from | 
north-west. The air was quite moist. 
pearing sun covered the ground with a strong red colour, and 
M. de Fonvielle suggests that the planet Mars takes its reddish 
shade owing to the large quantities of vapour disseminated in its 
atmosphere. When the //vdrogene was passing from the inferior 
current to the superior it received a sensible shock and vibrated 
like a pendulum for some time. From 1,200 metres to 1,600 
he found a wind blowing from the north-east like the first met 
The air was cold and dry. The temperature, 
when ascending, was 13° Cent. in the shade and at 1,600 meters 
he found 3° Cent. under.o, When landing at a quarter-past six 
he thermometer gave 10° Cent, on the ground at Bonelle, about 
forty kilometers from the Champ de Mars. During about twenty 
minutes, having descended in the vicinity of land not above 300 
metres, the balloon met a south-westerly,’ wind which was 
prevailing in the valleys of Bievre. That current of air was 
obviously enough a modification of the principal wind in 
consequence of the hilly character of the district. Such local 
winds observed by meteorologists can lead to no practical 
conclusions at all. If we consult the readings taken at the 
stations of the International Service on October 18 at six P.M., 
we find almost no two stations having the same wind in 
The only wind worthy of note was 
and of which no 
met 


after starting. 


the Parisian district. 
that shown by the direction of the clouds, 
account was taken. M. de Fonvielle states he never 
in his many aérial journeys with circumstances so strongly in 
favour of the introduction of cloud observations in weather 
prognostications, The principles advocated by Buys Ballot, and 
practised by Norwegian observers, received a strong con- 
firmation, 


The Chester Scciety has founded a Kingsley | 


The rays of the disap. | 





| ON the map of Major W. F. Raynolds, embracing that portion 
of the Missouri River country traversed by himself in 1859 and 
1860, there was first recorded the peculiar hydrographical feature 
| known as the “‘ Two-Ocean Water.” Its position is there indi- 
cated roughly by means of dotted lines, according to the account 
| given by Bridger, the guide of the party. in the report of the 
| expedition Raynolds remarks that ‘* having seen this epwrere 
on a small scale in the highlands of Maine, where { rivule 
discharges a portion of its waters into the Atlantic and the 
| remainder into the St. Lawrence, I am prepared to concede that 
| Bridger’s ‘ Two-Ocean River’ may be a verity.” Dr. Hayden, 
| after a careful reconnaissance of the region, reported that such 
| a phenomenon was at least doubtful, at the same time suggesting 
that the ‘‘low ridge in the great water’ divide of the continent 
has doubtless given rise to the story of the Two-Ocean River, and 
such a stream has found its way to most of our printed maps. The 
| expedition of Capt. W. A. Jones, in 1873, ascended the valley of 
the Upper Yellow-stone for twenty-tive or thirty miles, the trail of 
the party left the marshy bottom-lands to traverse the drier 
portion about fifty feet above the stream upon the right bank, 
The river at this point was then (early in September) rather 
sluggish, the slope being somewhat gradual. Presently they 
| crossed a small, but rapid rivulet, coursing down the mountain 
| side, and falling abruptly into the valley just beneath them, 
| Beyond them the view was unobstructed, but the stream appeared 
| to ascend the slope towards them, until they observed that the 
| rivulet had divided in the plain below, one portion gliding silently 
| into the river behind them, to find its way at last into the Gulf 
| of Mexico, while the other branch had descended in front to join 
the westward flowing waters of the Columbia, va Snake River, 
| finally reaching the Pacific Ocean. The true position of this 
| remarkable feature of physical geography is clearly shown on the 
map which illustrates the report of Capt. Jones (‘‘ Report upon the 
Reconnaissance of N. W. Wyoming made in the summer of 1873, 
| by Wm. A. Jones, Captain of Engineers. Washington : Govern- 
| ment Printing Office, 1874”). The mountain stream now bears the 
| name proposed by Raynolds—the ‘‘Two Ocean Creek ”—and 
| its two branches are named respectively, Atlantic and Pacific 
Thus is verified another of the stories of that faithful 


| creeks, 
guide and hunter—James Bridger~one of the most worthy of 


Rocky Mountain pioneers. 


| 

| THE Eleventh Annual Report of the Warden of the Standards 
| has been issued. The office of Warden of the Standards, on 
the retirement of the late Warden, Mr. Chisholm, was associated 
with that of the Permanent Secretary of the Board of Trade, 
so that the Report is signed by ‘*T. H. Farrer,” as Warden of 
the Standards. The practical duties of the department are 
discharged by Mr. H. J. Chaney, Among the subjects referred 
to in the Report is the rude and antiquated method of teaching 
weights and measures in our schools, which has been referred to 
in previous papers of the department. It would appear, from 
present arithmetic bcoks that the student may still be taught 
the particulars of weights or measures which can be of no possible 
use to him in after-life. Another interesting point referred to is 
the merits of ‘‘short-arm” and ‘‘long-arm” balances, To 
meet the requirements of modern science a balance is needed by 
which the weights of bodies may be determined most accurately 
and quickly. Prof. Mendeléef, of St. Petersburg, and Herr 
Bunge, Mechanicus, Hamburg, have shown that it is possible to 
weigh quickly and accurately by the use of a balance whose beam 
has much shorter arms than those now in general use. A prac- 
tical test of the relative merits of a beam with long arms and or 
one with short arms has been made in the department. By this 
test, as well as from the mathematical consideration of the ques- 
tion, it has been ascertained that whilst the probable error of a 
weighing made with the short-arm balance is slightly greater than 
the probable error of a weighing made with the long-arm balance, 
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yet a weighing by the long-arm balance occupies twice as¥much 
time as one made with the short-arm balance. Consequently 
great economy of time is obtained by the use of a short- 
arm balance. Prof. Barff’s process for preventing the corro- 
sion of iron appeared to the department to be likely to 
prevent the oxidation of Standard weights made of iron. Prof. 
Barff has undertaken to submit some specimens of iron weights 
to this process, and it is intended to place these weights in the 
hands of some local inspector of weights and measures so that it 
may be ascertained whether iron Standard weights thus protected 
could safely be used in place of the expensive bronze or brass 
Standard weights at present used. The Report refers to several 
other points connected with the working of the department, one 
of importance to the general public being its operations in con- 
nection with the testing of gas meters. 


Mr. A. Rincwoop, of Adelaide, South"Australia, publishes 
a plan by which one observer may measure the height of the 
clouds. The observer is to note the altitude and azimuth of the 
cloud, the azimuth of the cloud’s shadow, and the spot in the 
surrounding country where the shadow falls; from this last 
observation by means of a map he can find the distance of the 
shadow from him. From these elements, together with the 
altitude and azimuth of the sun, a variety of expressions for the 
height of the cloud can be deduced. The method is equivalent 
to taking observations at each end of a base whose length is the 


ci-tance of the shadow from the observer, the observer at | 


the shadow end of the base being the sun. The difficulty of 
recognising the shadows of individual clouds and the compara- 
tively short time in each day during which it would be possible 
to do so, joined with the fact that the higher clouds, such as 
c'rrus and cirrocumulus, hardly ever cast defined shadows, must 
prevent the method from becoming generally useful ; but still 
there is this to be said for it, that if in an observation the base, 
i.c., the distance of the cloud’s shadow from the observer, is 
leng, a good measure of the height of the cloud may be got with 
comparatively rough observations of the other elements. 


THE singing of mice is a phenomenon which was recently 
affirmed by Dr. Berdier in a letter to Za Nature. A distinguished 
herpetologist, M. Lataste, suggested that he may have made con- 
fusion with the singing of a raniform batrachian, the Bomdbinator 
igneus, but Dr. Berdier said there was no marshy ground near the 
room in which he had heard it, and he stuck to his assertion. His 
observation has been confirmedfat a recent meeting of the French 
Société d’Acclimatation, by M. Brierre, who stated that he, with 
several others, had heard mice sing at Saint-Michel-sur-l’ Heron 
(in Vendée), in £851-1853. The singing (which was at first 
attributed to reptiles) came from an old cupboard bought in a 
market-place, and concealing mice. It was about sunset that the 
sounds generally commenced. M. Brierre soaped the joints and 
the wood so that he might open the cupboard suddenly without 
noise. He did the latter one evening soon after the sounds had 
commenced, and succeeded in observing, for about a minute, the 
movements of the throat of a mouse, which emitted a song like 
that of a wren, the snout being elongated and held up in the air, 
as a dog does when he howls. He seized the animal with his 
hand and called others to see it, but it got off. The singing was 
resumed the same night and those following. M. Brierre is unable 
to attribute the singing of the mice (as Dr. Berdier does) to imita- 
tion of that of canaries, for he had no birds in the house, nor had 
the previous proprietor of the cupboard any. 


In describing some recent falls of meteoric stones in America, 
Mr. Lawrence Smith has pointed out (Comptes Rendus) that in the 
last eighteen years there have been, in the United States, twelve 
falls of meteorites which have been collected ; and he notes the 
remarkable fact that eight of the meteorites, representing more 
than 1,000 kilogrammes of matter, have fallen in the region of 
the Western Prairies, and on a surface which does not exceed one- 





eighth of the extent of the United States. This cannot evidently 
be attributed to there being a {dense population and numerous 
observers (a consideration sometimes urged). Still more striking 
is the circumstance that in the last sixty years there have been 
twenty falls of meteorites observed in the United States, of 
which ten, or the half, have fallen in this same region ; and, 
moreover, these falls have brought about 1,200 kilogrammes of 
mineral substance, a quantity twenty times greater than that of 
the ten other falls recorded as having occurred outside of this 
region, 


IT has long been known that {the photographic image of a 
luminous object is dilated at the expense of [the dark parts or 
the field itself. This has been merely attributed to a gradual 
advance of the chemical action (without further attempt at expla. 
nation). The phenomenon has recently been studied by M., 
Angot (Yournal de Physique). We finds that the dimension 
of the images increases with the intensity of the light, with the 
duration of exposure, with the sensibility of the plate, with 
diminution of the aperture of the objective, and that it is greater 
when the plate has not previously been impressed by diffuse 
light than when it has. M. Angot discards the hypothesis of a 
mysterious advance of chemical actions, and shows how ‘the 
phenomena are accounted for by the ordinary theories of optics, 
This variation of the diameter of images is inevitable in practice; 
to render it very small the operator should satisfy himself that 
the objective used is aplanetic, 7.¢., free, as far as possible, 
from aberrations of sphericity and refrangibility. He has only 
then to take account of variations due to diffraction, which may 
be attenuated by using objectives of large aperture. It is by 
using an objective without sensible aberration and of fifteen 
inches aperture that Mr. Rutherford has succeeded in obtaining 
his magnificent photographs of the moon, 


SoME interesting experiments on the photo-electricity of 
fluorspar have recently been described by M. Hankel to the 
Saxon Academy of Sciences. His attention was drawn to the 
phenomena in studying the thermo-electric properties of crystals. 
The new effects were found much more intense than those got 
by heating the crystal, or by friction of its surface with a brush ; 
moreover, they were of contrary sign, and so must be attributed 
to an action proper tolight. The principal results of experiment 
are these: The centre of a crystalline face presents, after 
exposure of about an hour to sunlight, a strong negative tension, 
while the tension towards the sides is much less, and even most 
frequently positive. An exposure of the crystal to the tem- 
perature of 95° for several hours produces, during cooling, the 
smallest positive tensions at’all points of the crystal. Experi- 
ments made by filtering light through coloured glasses, a layer 
of water, a solution of alum or of sulphate of quinine, showed 
that the chemical rays are much the most active. Lastly, a 
too strong concentration of light on the crystalline face removes 
all sensibility to the ulterior action of light. To give an idea of 
the degree of tension observed in such experiments, M. Hankel 
states that a brass plate 95 mm. in diameter, connected with a 
zinc element, copper, and uninsulated water, gave a deflection 
(in an electrometer composed of a gold leaf hung from an insu- 
lated brass rod between two insulated plates of brass) of 1°'2 
on approaching the centre point as nearly as possible, and about 
o°°6 on approaching the edge. The deflections obtained by 
exposition to light reached 21°, and even 26° in the centre of 
surface of a crystal electrified by light. 


As supplemental to the article on the blue gum-tree, at p. 443 
of NATURE, vol. xvi., the following notes from a report on the 
culture of Zuca/yptus in Algeria by,Consul-General Playfair will, 
no doubt, be interesting. With regard to rapidity of growth, it 
seems that the first trees ever planted in Algeria were sown in 
1862, and upon being measured in 1874, that is at twelve years 
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of age, gave a circumference at one metre from the ground of 
1°52 metres, another of eleven years growth gave 1°42, and 
another, planted in fresh alluvial soil, nine years of age, gave 
1°57 metres—about six inches more, Col. Playfair says, than 
he could embrace with both arms. To the question of 
the sanitary effects of Zwucalypius a good deal of atten- 
tion has been directed. An inquiry was instituted by the 
Society of Physical and Natural Sciences at Algiers under the 
presidency of Dr. Bertherand, and the result was that from thirty 
localities reports were received, all of which speak favourably of 
the Eucalyptus as a fever preventive. On the banks of Lake 
Fetzara, near Bone, 60,000 young trees of Eucalyptus globulus 
were planted in 1869, At the present time they have attained 
a height of from 7 to 8 metres each, and have, it is said produced 
a very marked effect on the locality. Such was the feverish 
condition of this district on the annual fall of the water and the 
denudation of its banks that the director of the Jardin d’Essai, 
who went to examine the condition of the plants, was imme- 
diately seized with a violent fever which lasted twenty days. 
This gentleman, however, now reports that the miasmatic influ- 
ences which affected him so strongly then have disappeared, and 
the mosquitoes which rendered the place uninhabitable have dis- 
appeared with them, ~ At the great iron mines of Mokta et Hadid it 
was formerly impossible for the workmen to remain there during the 
summer ; those who attempted to do so died, and the Company 
was obliged to take the labourers to the mines’ by train every morn- 
ng, and to carry them back to Bone at night, a distance of 33 kilo- 
metres each way. From 1868 to 1870 the Company planted more 
than 100,000 Eucalyptus trees, and now the workmen are able to 
live all the year through on the scene of their labour. Consul Play- 
fair advances the following reasons as "accounting for the causes 
of the improvement in climate from planting Zucalyplus trees :— 
‘In some places,” he says,” the trees destroyed miasma by 
utilising the moisture of the soil in which they were planted, 
and thus draining marshes ; the emanations from their leaves 
also may have produced a salutary“effect. They contain a large 
quantity of essential oil very similar to ‘turpentine, which they 
emit in great quantities, especially when 'stirred by the wind, 
and this acts, it is supposed, as a febrifuge.” We are further 
told that considerable numbers of Zucalyptus have been planted 
all along the ,railway from Algiers to Oran. Where this line 
passes through the Metidja the trees have grown most success- 
fully, but in the Chelif they have proved almost an entire failure. 
This, however, may have been due to their receiving no attention 
whatever after being planted. 
WE have received reprints of two papers by Dr. C. Le Neve 
Foster, one ‘On Some Tin-Lodes in the St. Agnes District,” 
and the other ‘* On a Deposit of ‘Tin at Park of Mines.” 


WE have received an interesting little publication, by Mr. 
Edwin Lees, F.L.S., reprinted from the Transactions of the 
Malvern Naturalists’ Field Club, on ‘‘ The Forest and Chase of 
Malvern, its Ancient and Present State,” with notices and 
illustrations of the most remarkable old trees remaining within 
its confines. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus radiatus) from 
India, presented by Mr. Richard Turner ; an'Azara’s Fox (Camis 
azare), two Brazilian Cariamas (Cariama cristata), a crested 
Screamer (Chauna chavaria) from the Argentine Republic, two 
Crab-eating Raccoons (Procyon cancrivorus) from South Brazil, 
a Yarrell’s Curassow (Crax carunculata), a Sclater’s Curassow 
(Crax sclateri), a Globulose Curassow (Crax globulosa), a 
Garden’s Night Heron (Vycticorax gardeni) from Brazil, four 
Silky Cow Birds (A/olothrus bonariensis), a Banded Cotinga 
(Cotinga cincta), a Yellow-footed Thrush ( 7urdus flavipes) from 
Bahia, deposited ; an Ostrich (Struthio camelus) from Africa, 
received in exchange. 








THE LIMITS OF NATURAL KNOWLEDGE' 
IL. 


AVING considered the capacity of the subject and the 
accessibility of the object, we must now turn our attention 
to the copula, z.¢., the demands which we make of knowledge. 

As all conceptions which we form of nature are exclusively the 
results of sensual perception, our knowledge cannot go further 
than to compare the phenomena we have observed, and judge 
them with reference to one another. If any phenomenon of a 
special nature occurred only once, if, for instance, we were the 
only existing organisms our insight would be extremely limited, 
because all our knowledge of the human organism we have 
essentially obtained from its connection with all other organic 
beings. The comparison of many phenomena gives us a unit or 
a standard by which we can measure and determine each single 
one. We therefore obtain just as many measures as there are 
properties in nature which we can perceive by our senses or 
which can be inferred from sensual perceptions by our judgment. 
As these measures are deduced from finite facts they have only a 
relative value, and our knowledge remains finite for the same 
reason. 

We therefore understand a phenomenon, we know its value 
with regard to other phenomena if we can measure, count, or 
weigh it. We have a clear idea of the size of the lowest fungus, 
of which we must place some 2,000,000 or 3,000,000 individuals 
side by side to complete the length of a metre, of the size of an 
elephant, of the earth, of our solar system,'the radius of which is 
somewhere about 3,000,000,000 miles. We have a clear idea of 
the time in which a ray of light carries to our eye the writing of 
a book which we read, and which is about the <ssa}oyscth part 
of a second—of the life-time of the lowest Frees which in a 
plant-box or in the human body is replaced by a new generation 
after only twenty minutes—of the life-time of an oak which 
may be several thousand years, and of the 500,000,000 years 
which have passed since the generation of organisms upon our 
earth. 

Natural bodies are composed of parts; the value of their 
internal structure, of their organisation, is exactly determined by 
the quantity, nature, and arrangement of these parts. They 
therefore give us the measure by which we judge the compound 
whole, and with which we measure its organisation as it were. 
The morphological or descriptive natural sciences by these 
measurements obtain their scientific data. Chemistry, which at 
the present time is still an eminently morphological science and 
which investigates the formation of compounds from elementary 
atoms, and mineralogy, which presupposes the uniform arrange- 
ment of molecules, have arrived at a state of great perfection. 
The common measure for organisms is the cell, and further on 
the organ ; the common measure for the systematic unities of 
organic nature (for varieties, species, genera) we find in indi- 
viduals and generations. 

We are enabled not only to compare the different objects and 
measure them by one another, but in as far as it changes, we may 
also compare a system, a unit (cinheitliche ) group of things of similar 
nature, with itself and measure it by itself. The knowledge of the 
change is complete if the later stage is proved to be the necessary 
consequence of the earlier one, or the latter to be the necessary 
predecessor of the later one, if one can be constructed from the 
other, if therefore both stages can be brought into the relation of 
cause and effect to one another. 

In the elementary domains of the material this causal relation 
is the mechanical necessity, which for two successive stages 
demands the equal sum of motion in a certain direction (or living 
force) and of potential energy. Among the sciences which apply 
here astronomy ranks first ; next in efficiency are several physical 
sciences, particularly the mechanical theories of heat and optics. 
Physiology, or the physics of the organic world, tries to pene- 
trate into a far more difficult and more complicated domain, by 
following the footmarks of her older sister. 

In the higher domains of the material we cannot for our causal 
knowledge uphold the demand for this mechanical necessity. 
Indeed this is perhaps impossible in the case of all structure, 

t Address delivered at the Munich meeting of the German Associa- 
tion, by Prof. C. von Nageli, of Munich. (The author, in a note to the 
German original, remarks that this lecture had to replace another in the 
programme, which had been promised by Prof. Tschermak, of Vienna. At 
the eleventh hour Prof. Tschermak announced his inability to attend the 
Munich meeting, and the author was requested by the secretaries to fill the 
gap thus occasioned. The address therefore, the author states, bears the 
stamp of its hasty origin, as it was written during a journey in the Alps, 
when there was_neither suficient leisure nor opportunity for careful and 
elaborate work.) Continued from p. 535- 
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We shall probably never succeed in explaining definitely why 
the origin of a chemical compound and of a crystal must be the 
necessary result of known forces and motions of elementary 
atoms and molecules. This will be the case still less with the 
formation of cells, with the growth of organisms, with the propa- 
gation and inheritance of peculiarities. And yet we may, even 


in these domains, speak of causal knowledge with some show of } 


right, only the elements which constitute this knowledge are not 
simple forces and motions, but very complicated combinations of 
these, which are not analysed further. Our causal knowledge 
will arrive at perfection when we succeed in predicting future 
events with the same certainty and exactness as astronomers do. 
Now we already find certain indications of this in the chemistry 
of compounds and in organic morphology, since it is possible 
to make deductions from certain stages of development of an 
organism with regard to earlier or later stages of the same, And 
a time will arrive when the organic laws of the still youthful 
history of development of the individual and of the still younger 
history of development of the species will have been more 
investigated, and when we need no longer presuppose ontogenetic 
and phylogenetic necessity as a matter of course, but when we 
will also be able to understand the cause of this necessity. 

The objection will perhaps be raised that causal knowledge 
certainly consists of our understanding the necessity, as in the 
case of mechanics, but that this does not apply in domains where 
we must start from uninvestigated compound objects. The 
mechanics of the heavens is based upon general gravitation and 
centrifugal force, and both are simple forces acting in a straight 
line. But both are hypotheses, which rest upon our experience 
and of the reason of which we areignorant. Astronomy reveals 
to us the necessity of astronomical phenomena only under the 
supposition of facts we have experienced—not the necessity in 
itself. If we were to demand that to our knowledge the ‘‘ why?” 
should be clear, there would not even be any astronomical nor 
yet any physical knowledge. In the organic domains causal 
knowledge is entitled to the same importance as physical know- 
ledge is in the inorganic field. By experience we know a system 
of forces and motions, for example, the cell. We ascertain 
certain general facts relating to this system (in the same way as 
with gravitation and centrifugal force in the heavens), and we 
use these facts for further deductions. Our insight into the 
necessity of some process of growth consists in our recognising 
this process as a necessary consequence of those facts. 

Our knowledge of natural things therefore rests upon our being 
able to measure them, either by themselves or by one another. 
Another method of observation leads us to the same result. We 
understand and master something perfectly, if we create it our- 
selves, because in this case we see its cause. The only thing in 
the domain of knowledge, which, based upon our sensual per- 
ceptions, we can accomplish, is mathematics. The tenor of this 
formal science is perfectly clear to us, because, indeed, it is the 
product of our own mind. We can therefore also understand 
real things with certainty, as far as we find mathematical ideas, 
number, magnitude, and everything which mathematics deduces 
from these, realised in them. Natural knowledge therefore 
consists in our applying mathematical methods to natural pheno- 
mena; to understand a natural event means nothing else as it 
were, than to repeat it in thought, to reproduce it in our mind. 

While designating natural knowledge as mathematical and at 
the same time as ve/ative, which judges things according to a 
measure deduced from themselves, I depart considerably from 
the views of my predecessor, Prof. Du Bois Reymond. He con- 
siders it to be a condition of natural knowledge, that we should 
succeed in reducing the changes in the material world to motions 
of atoms caused by their central forces which are independent of 
time, or in other words, in resolving natural phenomena into the 
mechanics of atoms. 

While Du Bois Reymond ‘thus starts from the undeniable 
fact that a compound can only be known from its parts, yet 
he stops not at the finite and real parts, but continues the 
division down to the real zs/ées, which are unthinkable, and 
thus he marks out the conditions for impossible aéso/ute know- 
ledge. But as we do not crave divine but only human know- 
ledge, we may not ask more of the latter than that in each finite 
sphere it should advance as far as mathematical understanding ; 
and the saying of Kant, that in each special natural science we 
can find only as much vea/ science as we can find mathematics in 
it, is after all still quite correct. 

If Du Bois Reymond wishes to continue the analysis of matter 
down to atoms with simple central forces, he carries a favourite 
method of modern physics and physiology to extremes, and if he 
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shows that this way of proceeding does not lead to understanding, 
he destroys the claims of exclusive adherence to the domain of 
science, which the employers of this method sometimes raise, 
If physics and physical physiology go back to supposed atoms, 
material points, elements of volume which we imagine to be 
infinitely small, then this hypothesis is justified inasmuch as the 
real chemical molecules are so small that we may, without error 
of calculation, consider space to be continuously filled with matter, 
For instance, for a molecule of albumen, consisting of numerous 
atoms of carbon, hydrogen, oxygen, and nitrogen, we may sub- 
stitute a mass differential of this compound. At all events it i; 
useful to make this hypothesis, as it must be seen how far a con- 
ception of this kind can be treated mathematically, and as from 
the result we may draw conclusions backwards with regard to 
the composition of matter. 

But we must beware of the opinion which is frequently asso- 
ciated with this method, that it alone is natural science and that 
knowledge can only be gained by employing it. In this case 
we would have to confine our desire to understand nature to a 
single domain, and we would lose others which are capable of 
safe confirmation. Natural knowledge need not necessarily 
begin with hypothetical and the smallest unknown things. It 
begins wherever matter has shaped itself to unities of the same 
order, which may be compared to and measured by one another, 
and wherever such unities combine to form compound unities of 
a higher order, and yield a measure for their comparison with 
one another. Natural knowledge may begia at every age from 
the organisation or composition of matter ; at the atom of che- 
mical elements, which forms the chemical compounds; at the 
molecule of the zompounds, which composes the crystal ; at the 
crystalline granule, which composes the cell and its parts; at 
the cell, which builds up the organism ; at the organism or 
individual, which becomes the element of the formation of 
species. Each natural scientific discipline has its justification 
essentially in itself. 

Our knowledge of nature is therefore always a mathematica! 
one, and consists either in simple measurement, as in the mor- 
phological and descriptive natural sciences, or in causal measure- 
ment, as in the physical and physiological sciences. By mean 
of mathematics, however, by weight, measure, or number, we 
can only understand relative or quantitative differences. Actual 
qualities, absolutely different properties, escape our understand- 
ing, since we possess no measure for them. Wecannot conceive 
really qualitative differences, because qualities cannot be com- 
pared, This is an important fact for our attempts to under- 
stand nature. Its consequences are, that if within nature 
there are domains which are qualitively or absolutely dif- 
ferent, scientific knowledge is only possible separately within 
ech single one of them, and that no connecting bridge leads 
from one domain into another. But another consequence is 
that, as far as we can investigate nature continuously, as far as 
our measuring knowledge advances without gaps, and especially 
as far as we understand one phenomenon through another, or 
can prove it to have arisen from the other, that absolute differ- 
ences, chasms which cannot be filled, do not exist at all in 
nature, 

I have tried to determine the capacity of the Ego, the accessi- 
bility of nature, and the essence of human understanding. It is 
easy now to fix the limits of natural knowledge. ~ 

We can know only what our senses acquaint us with, and this 
is limited in time and space to an infinitesimal domain, and 
perhaps only to a part of the natural phenomena occurring in 
this domain, on account of a deficient development of our organs 
of sense. Of that with which we are acquainted at all, we can 
only know the finite, the changeable and perishable, only what 
is relative and differs by degrees, because we can only apply 
mathematical ideas to natural things, and can judge the latter 
only by the measures we have gained from themselves. Of all 
that is endless or eternal, of all that is stable or constant, of all 
absolute differences we have no conception. We have a perfect 
idea of an hour, a metre, a kilogramme, but we have no idea of 
time, space, matter and force, motion and rest, cause and effect. 

The extent and limit of our possible natural knowledge we 
may shortly and exactly state thus:—We can only know the 
finite, but we can know all the finite which comes within reach of 
our sensual perception. 

If we are clearly conscious of this limitation of our knowledge 
we free natural observation from many difficulties and errors, 
which consist, on the one hand, in the attempt to investigate not 
only the really finite, but a mixture of the finite and the eternal, 
which is uninvestigable ; and, on the other hand, in our not 
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following the finite strictly and incessantly, but stopping here 
and there in the midst of it and changing it for the eternal, 

It would lead me far indeed, if I were to consider the conse- 
quences singly, which have arisen from the want ofa correct method 
based upon principles. The most remarkable ones, which at the 
same time claim a general interest, are the opinions, that finite 
nature is divided into two radically different domains, and particu- 
larly that there is an insuperable limit between inorganic and 
organic, or between material and spiritual nature. I will speak 
only of the latter opinion. 

The antagonists of an intimate connection between material 
and immaterial nature draw the line of separation in different 
places. In the opinion of some, living nature generally (or ‘‘ 
endowed ” (Zeseé/te) nature, inasmuch as lifeis also ascribed to 
plants) represents something absolutely special, while others admit 
this only for the animal world endowed with sensation, and yet 
others only for the spiritually conscious human race; new im- 
material or eternal principles are said to apply to the higher 
grades. Du Bois Reymond holds the second of these views ; he 
says that in the first trace of pleasure which was felt by one of 
the simplest beings in the beginning of animal life upon our 
earth, an insuperable limit was marked, while upwards from this 
to the most elevated mental activity, and downwards from the 
vital force of the organic to the simple physical force he nowhere 
finds another limit. 

It is difficult for the naturalist to oppose the supposition of 
immaterial principles, which are said to arise suddenly here and 
there in nature, as it places itself at once upon a stand-point 
which floats in the air outside of natural science, and cannot, 
therefore, be attacked directly and contradicted by him. 
Natural science can only show that this supposition is super- 
fluous, because everything can be explained in a natural way, 
and also improbable, because otherwise a contradiction is 
introduced into finite nature which gainsays the whole of our 
experience, and offends our mental desire to find causal relations 
everywhere. 

Experience shows that from the clearest consciousness of the 
thinker downwards, through the more imperfect consciousness of 
the child, to the unconsciousness of the embryo, and to the 
insensibility of the human ovum, or through the more imperfect 
consciousness of undeveloped human races and of higher 
animals to the unconsciousness of lower animals, and of sensitive 
plants, and to the insensibility of all other plants, there exists a 
continuous gradation without definable limit, and that the same 
gradation continues from the life of the animal ovum and the 
vegetable cell downwards through organised elementary and 
more or less lifeless forms (parts of the cell) to crystals and 
chemical molecules, 

But the conclusion we draw by analogy is this :—Just as al 
organisms consist of and have been formed of matter, which 
occurs in inorganic nature, so the forces, which are inherent in 
matter, have of course entered into the formations as well. If 
matter combines with other matter, then their forces unite to 
some total result, and this represents the new property of the 
resulting body ; this property is of course only relative. 
vermilion is mercury + oxygen — heat; sugar 
+ hydrogen + oxygen — heat. And thus life and feeling are 


new relative properties which albumen molecules obtain under | 


certain circumstances. Accordingly, experience shows that 
spiritual life is everywhere connected in the most intimate manner 
with natural life, that the one influences the other and cannot 
exist without the other. It is necessary, therefore, as every- 
where in nature forces and motions are united only with material 
particles, that the spiritual forces and motions also appertain to 
matter, in other words, that they are composed of the general 
forces and motions of nature and are connected with them as 
cause and effect. No naturalist can avoid the conception of a 
causal connection of this nature, unless he becomes unfaithful, 
consciously or unconsciously, to his first principle. The problem 
is, therefore, to understand how the forces of inorganic matter 
combine in matter which forms into organisms, so that their 
result represents life, sensation, and consciousness. The solution 
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of this problem is yet very remote ; but it is possible. We may | 


give sufficient indications for each single point. 


Permit me to speak more minutely of one of these points ; I | 
mean the one in which my predecessor sees a limit to natural | 


knowledge. 
Bois Reymond places himself upon the basis of the causal prin- 
ciple, if indeed not in words quite so direct, yet quite as deter- 
mined and unconditional ; and since if this ove gap were filled, 
no other would exist for his point of view. To him the whole 


This is all the more tempting since for the rest Du | 
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world history, even the whole system of the universe, is the con- 
sequence of the mechanics of atons. There 1s no action of the 
mind, which could not be calculated from the forces and the 
motions of matter, if it were possible to know these. The 
material occurrences which are connected wit the solution of 
an arithmetical problem, with the pleasure of musical sensation, 
with the intellectual pleasure over a scientific discovery, are pro- 
ducts of cerebral mechanics. The mind can indeed be looked 
upon as the secretion of the substance of the brain, in the same 
way as gall is the secretion of the liver, as Karl Vogt, and 
previously Cabanis, have said. 

Du Bois Reymond declares all this to be intelligible in prin- 
ciple; but, he says, we learn to know only the conditions of 
mental life, but not how from these conditions ment u life results. 
Sensation and consciousness doub less accompany the material 
processes in the brain by necessity, but they stand outside of the 
causal law and remain eternal enigmas to us. 

It is not uninteresting to follow Du Bois Reymond’s view, 
which I have just stated and which he details and illusrrates 
with various examples, into its consequences, and to consider 
clearly its general result. We then arrive at this :—The finite 
mind, as it has developed itself through the animal world up to 
man, is a double one ; on the one side the acting, inventing, 
unconscious, #aterial mind, which puts the muscles into motion 
and determines the world’s history ; this is nothing else but the 
mechanics of atoms, and is subject to the causal law ; and on the 
other side the inactive, contemplative, remembering, fancying, 
conscious, 7vmaterial mind, which feels pleasure and pain, tove 
and hate ; this one lies outside of the mechanics of matter and 
cares nothing for cause and effect. 

Generally both sides of mental life are collectively called mind. 
Du Bois Reymond exclusively designates the latrer as mind, and 
if the separation existed in the way described this would certainly 
be the truly unintelligible secretion of the material mind, or of 
the atoms of the brain; it would not be anything but the useless 
ornament of this material mind, its infallibly following, unreal 
shadow. Because it stands outside of the chain of cause and 
effect, it is powerless and without influence upon actions; with- 
out it the world’s history would have run exactly the same course 
as it did. Also without consciousness mathematical formulas 
would have been invented, written down, taught, and applied, 
telegraphs and steam engines would have been constructed ; also 
without consciousness theological and philosophical discussions 





| would have been held, printed, read, and their authors burnt at 


the stake ; also without conscious memory lessons would have 
been learnt by heart in the schools ani examinations held ; also 
without musical sentiment music would have been composed, * 
repeated at rehearsals, performed and listened to with all external 
signs of pleasure or disapprobation ; also without poetical or 
artistic sentiment poets, painters, and sculptors would have pro- 
duced their works, and these would have been admired and 
criticised. Therefore without a conscious and perc-ived mental 
life, we should have thought, done, and spoken everything, but 
only mechanically, and not otherwise than a very artis:ically- 
invented dead automaton would think, act, and speak, 

We cannot deny the sublimity of this conception of the uni- 
verse ; the impression it makes upon the naturalist must be all 
the greater, because it procee is consequentially everywhere and 
does not offend any natural scientific principle ; as to the imma- 
terial and the unintelligible it assigns a domain, which lies out- 
side of the connection of natural and real things. For this reason 
also this conception cannot be discussed from a natural scientific 
point of view. And yet to the naturalist certain objections 
present themselves. 

Can we imagine that so many occurrences, which most evi- 
dently resulted from sensation and consciousness, have some 
other sensationless and unconscious origin? Can we imagine that 
sensation and consciousness are so entirely useless, and while 
everywhere utility (sweckmdassigkeit) is so eminently promiment in 
organic nature, that so useless and superfluous a phenomenon 
should occur just where we expect the greatest utuity? Can we 
imagine that the causal principle, which governs the whole of 
nature, fails us just at the most important part ? Can we imagine 
that organised matter accidentally and without cause acquires a 
property (sensation and consciousness), and loses it again acci- 
dentally and without effect, because in the ovum and in the 
embryo the conscious and perceived mental life would not be 
present, it would arise gradually, it would be lost in sleep every 
night, obtained again more or less completely in the waking state, 
and annihilated for ever in death ? 

The conscience of the naturalist is little satisfied by this new 
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dualism, although he cannot directly contradict it. It is true 
that this dualism is infinitely different from the ordinary dualism, 
since it assigns the exclusive power to the forces of nature, and 
to the mind only an inactive, empty dignity, and thus hinders in 
no way the strictly causal or materialistic conception of all 
material occurrences, also of those which bring about mental 
life. But nevertheless we would wish for a solution which cor- 
responds more to our experiences and to our theoretical concep- 
tions. And I believe that this solution lies very near if we 
extend our judgment of the phenomena in organic nature to 
those of inorganic nature as well. 

It is quite correct in Du Bois Reymond to say that we can 
opvly know the material conditions of mental life, but that how 
this results from those conditions remains a secret to us for ever. 
But it would be an error to suppose that we generally understand 
the origin of natural life from its causes. In all purely material 
phenomena we find the same barrier as in the mental ones. We 
know by experience that in the inorganic world the cause is lost 
in the effect, but we cannot understand the nature of the transfer. 
We know by experience that a stone thrown up into the air falls 
to the ground, and we say that this happens because the earth 
attracts it ; but this attraction is for us incomprehensible. 

What we do know is, that two bodies which are apart 
act upon one another in such a way that, if there is no 
ol stacle, they approach one another until they touch. In 
what, however, this action consists, how it adduces the mutual 
motion, is for us just as unintelligible, and will remain just 
as eternal an enigma, as the origin of sensation and conscious- 
ness {rom material cau-es. With all material, physical, and 
chemical phenomena, we find the same. A body charged with 
positive electricity, and another one charged with negative elec- 
tricity, move tuwards each other ; two bodies similarly electrified 
repel one another. If we say that in the former case attraction, 
and in the second repulsion takes place, then these are only 
short expressions which comprise whole series of similar pheno- 
mena, but give no explanations, But we accustom ourselves to 
such expressions ; litile by little we use them so frequently and 
easily, that we believe we really understand the phenomena they 
designate. And that is why the view is generally held, that 
nature in her simpler inorganic phenomena offers no difficulties 
to our conception, whereas in reality the difficulties are every- 
where the same in principle. 

The objection will perhaps be raised, that the two sides of the 
question are not quite so equal as I say; that with purely 
material phenomena the relation between two material particles, 
-which causes their motion, is indeed incomprehensible; that 
with mental phenomena this incomprehensible relation between 
the material pariicles is also given; but that something else, 
something new is added, namely, the mental action which 
accompanies the material phenomenon. But this objection, if 
indeed we raise it, would be unfounded ; we should have over- 
looked that the two sides into which we shou'd divide the mental 
phenomenon are equally present with the purely material 
phenomenon, only that they are not separately conceived here 
but in one, namely, the sensation and the reaction which this 
sensation Causes, 

This fact, that the simplest inorganic phenomena are quite as 
inaccessibie in their origin as the most complicated occurrences 
in the human brain, constructs the bridge which may lead us 
toa monistic (et#ertliche) conception of nature. Let us start 
from what we know—and in this case it is the complicated 
mental phenomenon—in order to obtain from it a conception of 
what we still ignoran of. 

We know mental life only from our subjective experiences ; 
we know that we draw conclusions, that we remember, that we 
feel pleasure and pain, That similar but undeveloped pheno- 
mena « ccur with children and higher animal's, we conclude from 
their actions and from their somatic manifestations, which we 
interpret as the expression of emorion and sensation. Actual 
prouts that even the lower animals still possess sensation, which 
is only different in degree from the con:cious sensation of man, 
we have only in their movements consequent upon some irri- 
tation, and in the important circumstance that these movements 
upon irritation in the ascending animal classes pass through all 
gradations upwards to the most complicated phenomena in the 
human brain, From these irritation-movements of the lowest 
animals we imperceptibly get to those of the unicellular plants 
and of the sensitive plants, and thence to the phenomena of the 
apparently insensible plants, which cannot be distinguished from 
the phenomena of inorganic nature. Between the irritation- 
movements of plants and animals, however, and the apparently 





insensible inorganic movements, there is no other difference but 
this, that in the case of irritation a powerful cause acts upon 
numberless material particles arranged in a similar manner, and 
thus produces a movement of place or sensation which becomes 
perceptible to our senses, while when this perceptible movement 
is wanting, the cause of the molecular; movements, which take 
place in several directions, is not called an irritation. 

In the higher animal world sensation is distinctly present in 
the movements consequent upon irritation. We must therefore 
credit the lower animals with it as well, and we have no 
reason to deny it in the case of plants and inorganic bodies, 
Sensation causes us to feel pleasure or displeasure. Generally 
speaking the feeling of pleasure arises when our natural 
inclinations are gratified, and the feeling of pain when this 
gratification is denied. As all material phenomena are com. 
posed of the motions of molecules and elementary atoms, 
pleasure and pain must have their original seat in these particles ; 
they must be caused by the manner in which these infinitesimal 
particles are able to respond to the attracting or repelling forces 
which act upon them. Sensation, therefore, is a property of the 
albumen molecules; and if we grant it in the case of albumen 
molecules we must grant it likewise in the case of the molecules 
of all other substances. 

Let us now consider the relation of two molecules of different 
chemical elements (for instance that of a hydrogen molecule and 
one of oxygen), which are at a minute distance from each other, 
Each of them, according to the present notions of chemistry, 
consists of two not further divisible, but yet decidedly com- 
pound atoms, By means of its composition the atom has 
different properties and forces, and therefore acts differently 
(attracting or repelling) upon other atoms. The two molecules 
in question experience or feel their mutual presence in a different 
manner ; they act upon each other with different attractive or 
repulsive power. 

Let us examine what happens in the case of a certain attrac- 
tion, for instance, in that of a chemical one Three possibilities 
exist : either the molecules follow their inclination and approach 
one another, or they are condemned to rest through other forces 
which are equal to the attraciion, or they move away from one 
another, the forces counteracting their iaclination gaining the 
upper hand. The same three possibilities are given for a certain 
repulsion, for instance, through heat ; the two molecules follow 
their natural inclination and move away from each other, or they 
remain at the same distance, or they are pushed towards one 
another by other causes, their inclination being overcome. 

Now if the molecules possess anything which is ever so dis- 
tantly related to sensation, and we cannot doubt it, since each 
one feels the presence, the certain condition, the peculiar forces 
of the other, and, accordingly, has the inclination to move and, 
under circumstances, really begins to move, becomes alive as it 
were, moreover, since such molecules are the elemen:s which 
cause pleasure and pain; if therefore the molecules feel some- 
thing which is related to sensation, then this must be pleasure if 
they can respond to attraction and repulsion, 7.¢., follow their 
inclination or di-inclination ; it must be displeasure if they are 
forced to execute some opposite movement, and it must be 
neither pleasure nor displeasure if they remain at rest. 

As the molecules act upon each other with several unequal 
attractive and repulsive forces, some of their inclinations, when- 
ever they are in motion, are always gratified, while others are 
offended, But these different sensations are necessarily unequal 
with regard to condition and intensity, according as they are 
caused by the general attraction of gravitation, by the general 
repulsion of heat and of elasticity, by electric and magnetic 
attraction and repulsion, or by chemical affinity. The simplest 
organisms which we know, if I may use this expression, the 
molecules of chemical elements, are therefore simultaneously 
influenced by several qualitatively and quantitatively different 
sensations, which conglomerate to a total sensation of pleasure 
or pain. 

At the lowest and simplest stage of material organisation which 
we know, we therefore find on the whole the same phenomenon 
as we do at the highest stage, where it appears as conscious sen- 
sation. The difference is only one of gradation ; at the highest 
stage the influences have only become so much more vivid in 
consequence of a vast accumulation of different material particles, 
and much more compound and intricate on account of the com- 
plicated organisation. 

If we look upon mental life in its most general signification as 
the immaterial expression of the material phenomena, as the 
mediation between cause and effect, then we find it everywhere 
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in nature. Mental force is the capacity of material particles to 
act upon each other. The mental phenomenon is the perform- 
ance of this action, which consists in motion, therefore in a 
change of position, of the material particles and the forces 
inherent in them, and by this leads directly to a new mental 
occurrence. Thus the same mental chain encircles all material 
phenomena. : 

The human mind is nothing else but the highest development 
:pon our earth of the mental phenomena which move and ani- 
mate nature everywhere. But it is not the product of secretion 
of the cerebral substance ; as such it would be withort further 
influence upon the brain, just as the secreted gall is of no further 
signification for the liver. On the contrary, sensation and con- 
sciousness have their firm seat in the brain, with which they are 
indissolubly united, and in which, by their intervention, new 
conceptions are formed and converted into actions, Just as the 
stone would not fall down if it did not feel the presence of the 
earth, so the trampled worm would not wriggle if it had no 
sensation, and the brain would not act reasonably if it had no 
consciousness. 

This conception satisfies our causal demands entirely. For 
the naturalist it is a logical necessity to admit only differences of 
iegree in finite nature. In the same way as there is a common 
measure for everything in space as well as for everything in time, 
so there must be a common measure for all mental phenomena, 
In the same way as there are gradations in material nature from 
the most simple to the most complex, so there must be similar 
gradations in mental nature, which is) parallel to the former. It 
is true that in atoms and molecules we do not yet find pleasure 
and pain or love and hate pronounced with decision, but yet we 
find the first germs, as it were the original beginnings, of these 
feelings, and it would be the task of a comparative psychology 
to follow consciousness through unconscious sensation down to 
the insensible action of material particles. 

But the domain of the mind offers far greater difficulties to 


our investigation than the material domain, because we can only | 
use our subjective perceptions as immediate experience, and | 


because we do not possess a special organ of sense which enables 
us to make objective observations of other bodies. The obser- 


vation with our senses, which are organised for quite different 
objects, acquaints us only in a roundabout way and in a very 
defective manner with the mental occurrences in other beings, 
and our judgment of them is all the more uncertain the further 


we depart in nature from the human species itself. It will 
therefore, perhaps, never be possible to find the measure for the 
mental phenomena really, to determine it, and to raise compara- 
tive psychology to the rank of a natural science. 

Natural knowledge remains limited to what is finite, the natu- 
ralist must therefore confine himself strictly to the finite only. 
The demand, which is often addressed to him, that he should 
havea more philosophical mind, that he should criticise in a 
philosophical manner, because it is impossible to avoid meta- 
physical speculation entirely, only shows how difficult it is to 
separate two absolutely different domains, which have once been 
mixed up only to produce general confusion, 


obstacle in the way of a complete and radical separation of these 
two domains, and yet it is certain, and we know by experience, 
that every metaphysical addition turns natural science and natural 
investigation into a turbid and muddy alloy. 

Natural science must be exact; it must rigidly avoid every- 
thing which oversteps the limit of the finite and the intelligible, 
and which is transcendental; it must proceed in a strictly 
materialistic manner, because its sole object is finite, force- 
endowed matter; and it must not forget that this true materialism 
is an empirical and not a philosophical one, and that it is 
bounded by the same limits as those of the domain upon which 
it moves, 

I do not wish to say by this that the naturalist is not allowed 
to philosophise, that he is forbidden to move in -ideal and 
transcendental domains. But he ceases to be a naturalist, and 
the only thing, which from his vocation is perhaps of advantage 
tohim, is that he keeps both domains strictly apart ; that he 
snows how to treat the one as the pure domain of investigation 
and knowledge, and the other, while he frees it from everything 
that is finite, as the hidden domain of presentiment. 

_ To the human mind, to our desire of investigation and know- 
ledge, the whole sensually-perceptible world is open. We pene- 
trate into the greatest distances by means of the telescope and 
calculation, and into the smallest spaces by means of the micro- 
scope and combination. We investigate the most complex and 








u | disc from right to left. 
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education and habit also was, up to the most recent period, an | 





complicated organism, which belongs to ourselves, in the most 
varied directions. We recognise the forces and laws governing 
nature, and through this we subject the whole inorganic and 
organic world, as far as we can reachit. If man reviews the 
triumphs in the domains of science and power which have been 
obtained up to the present, and thinks of the still greater future 
conquests, then he may with pride feel himself Jord of the world. 

But what is this world, over which the human mind reigns ? 
Not even a grain of sand in the eternity of space, not even a 
second in the eternity of time, and only an outwork of the true 
essence of the universe. Because even of the infinitesimal world, 
which is accessible to us, we only know what is changeable and 
perishable. All that is eternal and stable, the Zow and the w/y 
of the universe, remains for ever incomprehensible to the human 
mind, and if it tries to overstep the limit of finiteness it can 
only puff itself up to a ridiculously-adorned idol, or desecrate the 
eternal and the divine by human disfiguration, Even the 
matured mind, which would have arrived at complete natural 
scientific insight, and would wish to free the divine of everything 
finite and perishable, could, in its restriction, make of divinity 
only a constitutional phantom-king, who, according to the words 
of a statesman recently deceased, would ‘‘ reign, but not govern. ’ 
In the finite world the eternal natural forces rule unalterably, 
and we recognise their effects in the laws of motion and change. 
Whether and how they are the tenor and expression of a 
conscious eternal design is past our comprehension. 

If my predecessor, Prof. Du Bois Reymond, ended his address 
with the crushing words, /enoramus, et ignorabimus, then I 
close mine with the conditional but more consolatory utterance 
that we do not merely know, but really understand the fruits of 
our investigations, and that our knowledge bears in itself the 
germ of an almost infinite growth, without, however, approaching 
omniscience by the smallest step. If we practise reasonable 
resignation, if, as finite and perishable human beings, as we are, 
we are satisfied with human insight, instead of claiming divine 
knowledge, then we may say with full confidence— 


** We know, and we shall know!” 


ON THE SOLAR ECLIPSE OF AGATHOCLES 
B.C. 310 (15th August).! 

HE mean motion of the moon round the earth was formerly 
assumed to be constant, until Halley showed that it has 
been gradually increasing by a small amount during the last few 
thousand years. Halley made this discovery by the study of 
ancient solar eclipses, which were found always to occur to the 
eastward of their calculated places :—this indicates a slower mean 
motion of the moon in former times, as may be thus shown—a 
spectator in the northern hemisphere looking at a solar eclipse 


| will face the south, having the west on his right hand, and the 


east on his left hand ; and he will see the moon cross the sun’s 
When we calculate backwards to an old 
eclipse (attributing to the moon her present mean motion), we 
are, in fact, unwinding, from left to right, the path she has 
described since the eclipse happened, and by this unwinding 
process we find that we always place the moon to the right (west) 
of the place where she was actually when the eclipse occurred. 
Thus, all the ancient eclipses being observed at places to the 
eastward (left) of their calculated places of observation, we learn 
that the moon’s mean motion was formerly slower than it now is. 
The coetficient of the moon’s mean motion, found by Halley, 
from ancient eclipses, was 
10'2 X n°, 

where # is the number of centuries. 

The acceleration of the moon’s mean motion was first explained 
by Laplace, who showed that the mean central disturbing force 
of the sun, by which the moon’s gravity towards the earth is 


| diminished, depends not only on the sun’s mean distance, but on 


the eccentricity of the earth’s orbit. This eccentricity has been 
diminishing for many ages, while the mean distance remains 
unaltered. In consequence of this, the sun’s mean disturbing 
force is diminishing, and, consequently, the attraction of the 
moon towards the earth has been increasing, and with it, of 
course, the mean motion of the moon has been also increasing. 
Thecalculations of Laplace, confirmedand extended by Damoiseau 

t Paper read before the Mathematical Section of the British Association, 
hea 1877, by Rey. Dr. Samuel Haughton, F.R.S. (Trin. Coll. 
Dublin. 
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and Plana, gave a coefficient for the moon’s mean motion 
agreeing with that found from observation by Halley. 

This satisfactory agreement between theory and observation 
remained unchanged until 1853, when Adams announced ' that 
he had found a deficiency in Laplace’s calculation, arising from | 
the fact that Laplace had considered the radial disturbing force | 
only, and had neglected the tangential disturbing force. 

When the fuller computation is made, it is found that the | 
coefficient of Halley’s expression is reduced from 10°2 to 6°11, 
leaving 4‘09 not accounted for. | 

Adams’ calculations were verified by Delaunay, who found | 
them quite correct, and who had the merit of suggesting the 
explanation of the 4°09, which form a residual phenomenon. 
According to Delaunay, this uncompensated portion of Halley’s | 
coefficient is to be explained by the retardation of the earth’s | 
angular velocity, and consequent increase in the length of the 
day, caused by the residuai tidal current setting constantly from | 


east to west. This residual current, although excessively smal! 


| isa vera causa always acting, and must, in due course of time, 


produce a sensible effect in lengthening the day. It is easy t, 
show that the effect of the lengthening of the day upon ancien; 
solar eclipses acts in the same direction as the acceleration of the 
moon’s mean motion, viz., it throws the place of observation tg 
the eastward (left) of the calculated place ; for the earth moves 
from right to left, in the same direction as the moon, and as jt 
rotation in that direction, from the period of the eclipse, has 
been greater than that assumed in our calculation from the Jresey; 
rotation of the earth, it follows that, at the time of the eclipse 
all places on the earth’s surface must have been absolutely, wish 


| reference to a meridian fixed in space, to the westward (right) of 


their present positions. According to this view, therefore, the 
displacement eastwards of the places of observation of ancient 
eclipses, when compared with the calculated places of observa. 
tion, is the sum of two displacements—one caused by not allow. 


SOUTH 


~«. 








Cc B 
EAST © 


Vv 


ing for the acceleration of the moon, and the other caused by not | 
allowing for the ve¢ardation of the earth. 

Thus, if B represent the true position of the eclipse in space, | 
its calculated place will be A, to the west of B, the interval aB | 
being due to the neglect of the acceleration of the moon’s mean | 
motion (with coefficient = 6°11) in the calculation; and the 
point exactly below b, on the earth’s surface, will have moved 
on to C, to the east of Bb, in consequence of the neglect of the 
retardation of the earth’s rotation in the calculation. 

Let us illustrate the case by one of the most famous solar | 
eclipses on record, that of Agathocles, on August 15, 310 B.C. | 
The accompanying outline map represents the course taken by 
the expedition of Agathocles from Syracuse to Carthage.? 
te Lhis eclipse is recorded by Diodorus Siculus, and has been 
always considered one of the most important in support of 
Halley’s coefficient, 10°2 seconds. | 

It has recently, however, been called in question by a high | 





| these eclipses separately. 


| generations after the lapse of a huncred years. 





a vet 


on the record of ancient eclipses, Prof. Newcomb considered 
The most promising of the Greek solar 
eclipses was that of Agathocles, tyrant of Syracuse, occurring at the 
commencement of his voyage to attack Carthage. But we do noi 
know on which side of Sicily he sailed: according to whether he 
zvas on one or the other side of the coast, the difference of time for 
that eclipse may be calculated as justifying the 10 seconds or the 6 
seconds acceleration of the moon. The eclipse known as that of 
Thales has a record still more open to criticism, because it came 
to its historian by hearsay, and probably through two or three 
It seems curious 
that if Thales predicted the year (by an estimate of lunar periods) 
he did not also predict the day. Each of the ancient solar eclipses 
yielded similar elements of doubt, on careful examination. From 


| the records of lunar eclipses, if all uncertain features be weeded 


out, the old estimate of acceleration will be reduced one-hali, 
The Arabian records of lunar eclipses were published at Leyden 
in the early part of this century. The work is very 
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rare, Altitudes of sunand moon are constantly given 
in it. Calculations from these eclipses give the 
smaller estimate of acceleration. From all the data 
he has been able to study, Prof. Newcomb con. 
cludes that the whole amount of acceleration is 
about §*4 seconds. He hopes to make further 
estimates from modern records, having had the 
good fortune to pick up in Paris carefully compiled 
data of occultations going back to 1680.” 

Let us compare this statement of Prof. Newcomb 
with the original account of Diodorus Siculus. Aga- 
thocles was blockaded in Syracuse by the Car ha- 
ginian fleet, and the town was in danger of starvation ; 
under these circumstances he formed and carried out 
the daring project of breaking the blockade, ard 
undertaking an expedition by sea against Carthage 
itself ; which he successfully accomplished. Diodorus 
says : ‘But Agathocles, thus overtaken and su- 
rounded, hit upon an unexpected chance of escape 
when night came on; and on the following day 
there came to pass so great an eclipse of the sun 
that night appeared universally, the stars being 
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authority ; for at the meeting of the American Association for 
the Advancement of Science (1877), ** Prof. Simon Newcomb 
presented a communication on the secular acceleration of the 
moon, and its increasing deviation from uniformity through many 
years. He reviewed the existing theory on the subject ; the 
calculation of Laplace according with Halley’s estimate of the 
acceleration as about 10} seconds of time, to be multiplied by 
the square of the centuries for a given period ; also the Adams 
theory, which reduces the explanation of Laplace to 6 seconds, 
leaving more than 4 seconds to be otherwise accounted for. In 
ascribing the surplus acceleration to diminished rotation of the 
earth, we are dealing with a subject where the evidence should 
be carefully weighed. Much dependence seemed to be placed 
1 Proceedings of the Royal Society, vol. vi. p. 321. 
2 The places passed in order by the expedition of Agathocles along the 
Sicilian coast are described in the fine lines of Virgil :— 
Sicanio prztenta sinu jacet insula contra 
Plemmyrium undosum: nomen dixere priores 





seen in every direction; wherefore the people ol 
Agathocles, believing that the Divinity foreshadowed some 
evil to happen them, were in still greater anxiety of mind 
than before. When they had voyaged for six days and as 
many nights, at the dawn of day the fleet of the Carthaginians 
appeared unexpectedly, not far off. . . . But when Africa came 





Ortygiam. Alpheum fama est huc Elidis amnem 
Occultas egisse vias subter mare: qui nunc 

Ore, Arethusa, tuo Siculis confunditur undis.* 
Jussi numina magna loci veneramur: et inde 
Exsupere prepingue solum stagnantis Helori, 
Hinc altas cautes projectaque saya Pachyni 
Radimus, et fat.s nupquam concessa moveri 
Adparet Camarina procul campique Geloi, 
Inmanisque Gela fluvii cognomine dicta, 

Arduus inde Acragas ostentat maxima longe 
Meenia magnanimum quondam generator equorum, 
Teque datis linquo ventis, palmosa Selinus ; 

Et vada dura lego saxis Lilybeia czxcis, 

Hinc Drepani me portus et inletabilis ora 
Adcipit,—En., Lib, 111., 692-708, 
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in sight, an incredible exhortation to the rowers and rivalry took | 
place. The ships of the barbarians indeed went faster, because | 
for a length of time they had been accustomed to the handling of | 
the oars; but the ships of the Greeks preceded them by a small 
interval ; and, having finished their voyage as quickly as possible, 
they immediately sprang upon the strand like wrestlers ; and, 
indeed, the leading ships of the Carthaginians attacked the after- 
most ships of Agathocles, having come within range of missiles.” 
—Driop. Sic., lib, xx., ch. 5, 6, 

‘0 8 ’AyaboxAijs mepixatadntros i5n yevduevos, emAaBovons 
ris vuntds, CveAtiorov cwrnplas Ervxe. THT borepala THAumavTHY 
trey fAlouv ouveBn yevecOa, wore drAoXEpws haiwiva vera, 
fewpwuevar Tay dotépwy mayToxot. . . . ‘EE S'ijuepas Kal ras toas 
yoxras GuT@V TrAEvedyTwY, dropavovans Tis Ew %w, wapaddtws 6 
orédos TwY Kapxnioviwy ode arobev dv éwpdn.—Dio0p. SIc., 
Lib. xx., ch. 5, 6. 

From this narrative it can be clearly shown that Prof. 
Newcomb is mistaken when he says that “we do not know on 
which side of Sicily he sailed.” It is quite certain that the eclipse | 
securred before the expedition had weathered the promontory of 
’ Pachynus, or had made any sensible westing in their voyage. 

The total distance, on a coasting voyage from Syracuse to 
Carthage, is 350 English miles, and the distance from Syracuse 
to Cape Pachynus is forty miles. Now, the whole time of the 
voyage was six days and as many nights, together with a 
portion of a night at Syracuse, and a portion of a day near 
Carthage (the stone quarries). Allowing six hours each to these, 
we have :— 

Hours. 
Part of night of outset at Syracuse ... i 6 
Six days and as many nights ... we es 144 
Part of day near Carthage before landing at 
the ** Stone Quarries ” oe ea id 6 
156 

This is the minimum time allowable from the narrative, and | 
any longer time allowed will strengthen my argument. The 
rate of rowing during the voyage was, therefore, 

er : 
22~ = 2°25 miles per hour. 
156 

At this rate of rowing it would require 17h. 48m. to reach Cape 
Pachynus, a distance of forty miles; so that if the expedition 
aed at midnight, it would have been off Pachynus, to the 
u-stward, at 5 P.M., which is the time assigned by Petavius for 
the middle of the eclipse (Syracusan time). It is, therefore, 
perfectly clear that if the expedition had got so far to the west- 
ward as to allow of the coefficient (6°11), the eclipse must be 
thrown into the wrong day, which is inadmissible. | 

If Delaunay is to be trusted, the expedition must have gone 
out of the Mediterranean into the Atlantic before the coefficient | 
611 could be verified. He says :—‘‘ Nous avons dit que la 
durée du jour augmentait d’une seconde dans l’espace de 100,000 
ans, Mais cela se produit progressivement, de telle maniére que 
ces augmentations successives des jours s’ajoutent, et au bout 
d'un grand nombre de jours, font un total appréciable. Si on 
remonte & une époque, de 2400 ans cpoque a peu prés, a laquelle 
on rapporte les éclipses historiques dont on a parlé, on voit que 
observation de l’une de ces éclipses a di étre faite 153 plus tot 
que si le ralentissement du mouvement de rotation de la terre | 
wavait pas existé. ; = | 

“T9 variation relative aux anciennes éclipses va donc jusqu’a | 
183, Ainsi une éclipsea été observée 4 un certain moment 1} | 
plus tat qu’elle ne l’aurait été sans le ralentissement. ens a 

“ Prenons les trois éclipses principales rapportées par l’histoire. 
Celle de Thalés, arrivée 585 ans avant J.—C., a été vue en Asie 
Mineure ; sans le ralentissement du mouvement de rotation de la 
terre, on ’aurait vue dans l'ile de Sardaigne. 

“Celle de Darisse (557 ans avant J.—C.) a été observée en 
\erse; on laurait vue dans la régence de Tripoli, sans le 
lwentissement. ; 

“Enfin, celle d’Agathocle (310 ans avant J.—C.), signalée 
pres de Syracuse, aurait dii se montrer prés de Cadix.”! 


STRIDULATING ORGANS IN SCORPIONS 


T the September meeting of the London Entomological 
* Society, Mr. J. Wood-Mason announced the discovery of 
‘ndulating organs in scorpions. While recently working at the 





¥ « Cadix,” pp. 18, 19. 1 
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anatomy of a species allied to S. afer, he had met with structures 
which, from his familiarity with the analogous ones in other 
arthropods, crustaceans as well as insects, he had at once with- 


| out hesitation determined to be sound-producing apparatus— 
| even before he had found that sounds could be produced by them 
| artificially by rubbing the parts together or accidentally in the 


mere handling of alcoholic specimens. He had, however, been 
enabled to place the matter beyond all doubt, for while at 
3ombay waiting for the steamer, he had obtained, by a happy 
chance, from some Hindustani conjurors, two large living scor- 
pions belonging to another species of the same type; these, 


| when fixed face to face on a light metal table and goaded into 
| fury, at once commenced to beat the air with their palps and 
| simultaneously to emit sounds which were most distinctly 
| audible not only to himself, but also to the 


bystanders, above 


tae 


| the clatter made by the animals in their efforts to get free, and 


which resembled the noise produced by continuously scraping 
a piece of silk woven fabric, or, better still, a stiff toovh-brush 
with one’s finger-nails. The species—a gigantic one from the 
Upper Godaveri district—in which he had first observed stridu- 
lating organs, had these organs more highly developed than in 
the one experimented upon at Bombay, and must stridulate far 
more loudly, for by artificially rabbing the parts together in a 
dead alcoholic specimen he could produce a sound almost as 
loud as, and very closely similar to, that made by briskly and 
continuously drawing the tip of the index-finger backwards 
and forwards in a direction transverse to its coarse ridges, 
over the ends of the teeth of a very fine-toothed comb. 
The apparatus, which, as in the Jfyale, is developed on 
each side of the body, was situated—the scrafer upon the 
flat outer face of the basal joint of the palp-fingers; the rasp 
on the equally flat and produced inner face of the corre- 
sponding joint of the first pair of legs. On separating these 
appendages from one another, a slightly raised and well-defined 
large oval area of lighter coloration than the surrounding chitine 
was to be seen at the very base of the basal joint of each ; these 


| areze constituted respectively the scraper and the vasf ; the former 
| was tolerably thickly but regularly beset with stout, conical, 

| sharp spinules curved like a tiger’s canine, only more towards 
| the points, some of which terminate in a long limp hair; the 
| latter crowdedly studded with minute tubercles shaped like the 


tops of mushrooms. He had met with no stridulating organs in 
this position in any scorpions besides S, afer and its allies ; but 
in searching for them in other groups he had come to the con- 


| clusion that the very peculiar armature of the trenchant edges of 


the palp-fingers in all the Androctonoiiz, and in some at any 
rate of the Pandinoide (no Telegonoide or Vjovotde had yet 
been examined), was nothing but a modification for the same 
purpose, for the movable finger of this pair of appendages when 
in the closest relation of apposition to its immovable fellow could 
most easily be made to grate upon it from side to side so as to 
produce a most distinct crepitating sound ; but when separated 
from it ever so little appeared to be incapable of the slightest 
lateral movement. It was his intention on his return to India to 
endeavour to determine this question, as well as many others 
relative to the species in which the presence of sound-producing 
apparatus had now been demonstrated by careful observation 


| and experiment upon living animals, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxFoRD.—Mr, Thomas Whittaker, from the Royal College 
of Science, Dublin, has been elected to a Natural Science 
Scholarship at Exeter College. 

At Jesus College the following elections to Welsh scholarships 
have been made :—In mathematics, Mr. David Davies, from 
the College, Llandovery ; in science, Mr. William Williams, 
from Dolgelly Grammar School. 

The Commissioners commenced their sittings at the Clarendon 
Hotel on Monday. The proceedings of the Commissioners were 
of a formal character, but Tuesday, it was understood, they 


would proceed to take evidence. 


CAMBRIDGE.—The master and seniors of Gonville and Caius 
College will proceed in December to elect a przlector in che- 
mistry, in succession to the late Mr. Richard Apjohn. The 
duties of the przlector will be to take charge of the college 
laboratory, to prosecute original research, to instruct in chemis- 
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try the members of the college, and such members of the univer- 
sity as the master and seniors may from time to time direct. 


Lonpon.—The London Ladies’. Educational Association 
opened its tenth session at University College for day lectures on 
Monday. Most of the evening lectures—intended chiefly for 
governesses and candidates for public examinations open to 
women—began a fortnight ago. In the past session of 1876-77 
there was a decrease in the number of students as compared with 
the preceding session, in which the number had been greatly in 
excess of any previous year. There was, however, but a very 
slight diminution last year in the total amount of fees received, 
which rose considerably above the former level, the students, as 
a rule, showing a desire to avail themselves of a regular course 
of study by attending a larger number of classes. Moreover, the 
number presenting themselves for examination showed a very 
marked increase. The range of subjects offered to ladies in the 
coming session is fully as wide as in any preceding one, and 
comprises the language and literature of England, France, Ger- 
many, and Italy; Greek and mathematics, in elementary and 
advanced classes; physiology and hygiene ; physics; English 
history, in two classes, intended as a preparation for the Cam- 
bridge higher local examinations for women ; English Constitu- 
tional History ; and history of Grecian literature and art; to 
which will be added, next term, an additional course of Modern 
History, and a course of lectures on Architecture. Besides 
these classes, which are for ladies only, ladies are admitted as 
regular students to the following classes in the college :—Auglo- 
Saxon, Higher Senior Mathematics, Philosophy of Mind and 
Logic, Political Economy, Jurisprudence, and Roman Law. 
Ladies are also permitted to receive practical instruction in 
the physical laboratory of the college, whilst the Fine Art 
— has from its commencement always been open to 
them. 


MANCHESTER.—The Dalton Chemical Scholarship has been 
awarded to Mr, C. F. Cross. Mr. Cross presented an original 
investigation upon ‘* Normal primary heptyl alcohol, and its 
derivatives.” 

The Dalton Mathematical Scholarship has been awarded to 
Mr. E. T. Littlewood. 

Prof. Boyd Dawkins, M.A., F.R.S., began on the 22nd inst. 
a course of six museum lectures on ‘‘ Man’s place in the tertiary 
period.” These lectures are open to the public at a small 
nominal fee. 

The session of the evening classes was opened on the 15th 
inst. by an address on ‘‘ The Great Masters since Handel and 
Bach, with especial reference to the form of their compositions.” 
The address was delivered by Mr. Hecht, Lecturer on Music, 
and was illustrated by selections from the masters’ works, 
performed on the pianoforte. 


LEEDsS.—On Tuesday the foundation stone of the new York- 
shire College was laid by the Archbishop of York on the site of 
the Beechgrove estate, at Little Woodhouse, near Leeds, in the 
presence of a large gathering of friends and subscribers to the 
undertaking. Dr. Heaton, the chairman to the council of the 
College, delivered a short statement in the nature of a history of 
the college from its initiation and its establishment down to the 
presenttime. With these details our readers are already familiar. 
The cost of the site has been 13,000/. 


BristcL.—On Saturday next, October 27, the Dean of 
Westminster will give a public address to the students of 
University College, and those interested in its success. The 
introductory lectures have been duly delivered, and in most cases 
attracted large audiences, and were well reported in local papers. 


ABERDEEN.—A/rofos of a recent correspondence in the Zizmes, 
the fullowing fact is of some interest :— 

At a recent meeting of the Aberdeen University Court a letter 
was read from Sir Louis Mallet, Secretary to Lord Salisbury, 
asking what special provision the University would make for 
superintending the conduct of students selected for the Indian 
Civil Service during their two years of probation. In reply, the 
court adopted a motion, in which they resolved respectfully to 
inform the Secretary of State for India that the University could 
not undertake to institute any separate or severer system of 
oversight or discipline for one class of students than for another, 
and that the present system had been found in practice to be 
perfectly effectual in securing the steadiness, moral training, and 
good behaviour of the students. 
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A memorial from the University Council, asking the court ty 
take steps to institute evening lectureships in science and art, 
was referred to the Senatus for a report. 

Dus_tn.—Prof. Emerson Reynolds will commence a cours2 
of lectures on General and Medical Chemistry on every Tuesday, 
Thursday, and Saturday from November 1 to March 31 following 
The first course of Practical Chemistry will comprise laboratory 
instruction in Qualitative Analysis (including Spectrum Analysis), 
commencing in Michaelmas Term; Volumetric and Simple 
Gravimetric Analysis, commencing with Hilary Term ; Organi: 
Preparations and Analysis, commencing with Trinity Term, 
The second, or advanced, course of Practical Chemistry wil| 
comprise instruction in the higher branches of Experimental and 
Analytical Chemistry, and in Methods of Research. 

Prof. Macalister, M.D., will commence a course of lectures on 
Zoolozy in November, to be continued through each term unti! 
the end of June. 

Prof. E. P. Wright, M.D., will commence a course of lectures 
on the Morphology of the Cells and Tissues of Plants, and or. 
on the Natural History of Algze and Fungi in November. 


Cork.—Prof. J. Reay Greene has resigned the Professorship 
of Zoology and Botany in the Queen’s College, Cork, retiring 
ona pension. There is, however, no vacancy, as Prof. Harkness 
will lecture the students on these subjects. 


Ga.Lway.—Frof. Cleland, M.D., F.R.S., has resigned the 
Professorship of Anatomy in the Queen’s College, Galway, havin: 
been elected to the valuable Professorship of Anatomy in Glas. 
gow College, vacant by the resignation of Prof. Allen Thomson. 
The vacancy in the Queen’s College, Galway, will be filled up ly 
H.E. the Lord-Lieutenant of Ireland on October 27. ‘ 


LANCASTER.—A very fine set of new buildings for the Lan. 
caster Royal Grammar School was opened on September 2). 
The buildings include a well-fitted laboratory, erected at the 
expense of W. Bradshaw, Esq., placed at some distance from 
the main building. It is a pleasant, well-lighted room, thirty 
feet by twenty feet. The whole school is taught physics, and 
every boy wili pass through a course of chemistry at about the 
fourth form stage. We hope the authorities will feel encouraged 
soon to introduce other branches of science as a regular part of 
the curriculum, 


AMSTERDAM,— A university has been opened at Amsterdap 





SCIENTIFIC SERIALS 


Reale Istituto Lombardo di Scienze e Letterc, Rendiconti, 
vol. x. fasc. xv.—New contribution to the efficacy of the elastic 
ligature in surgery, by M. Scarenzio.—Gleanings in the Zoologic:! 
Museum of Pavia, by M. Pavesi.—Note by M, Curioni on the 
contents of his work, “ Applied Geology of the Lombardy 
Province.” —On microphytes, which produce certain diseases in 
plants, by M. Cattaneo.—Physico-chemical researches on the 
different allotropic states of hydrogen, by M. Tommasi. 


SFournal de Physique, September, 1877.—From this number 
we note the following papers: On the application of a new 
apparatus for the determination of visual astigmatism, by \. 
Javal.—On the spectrum of the electric spark in a compresse¢ 
gas, by A. Cazin. The author made two series of experiments, 
one in which he simply observed the spectrum directly by means 
of the spectroscope, and the other in which he photographed tle 
spectra and thus obtained more accurate results.—Expet'- 
mental determination of the principal elements of an opltica! 
system, by A. Cornu.—On the currents produced by a liquid 
passing through a tube, by E. Edlund.—On the spectra 0! 
chemical compounds, by P. Moser.—On the modes of crystalli- 
sation of water and the causes of the various aspects of ice, | 
Raoul Pictet.—On the influence of light on the electrical resistant 
of metals, by R. Boernstein. 


Leitschrift fiir wissenschaflliche Zoologie, vol. 29, part 2 (July). 
—H. Reichenbach, on the early development of the fresh-water 
crayfish, 75 pp. 3 plates. —H. Ludwig, on Rhopalodina (class 
echinodermata).—O. Biitschli, on the process of division of 
cartilage-cells ; on the development of Paludina vivipara, mn Tei 
tion to Bobretzky’s and Lankester’s recent papers ; on the Sever 
ment of Neritina fluviatilis, and on the segmentation process al 
formation of the blastoderm in Meph-lis vulgaris. 
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art 3 (September). —Prof, A. Wrzesniowski (Warsaw), Con- 

art 3 } } 
tributions to the natural history of the infusoria, 57 pages, 3 
plates, containing descriptions of many new species, and discus- 
sions on Oxytricha, Epistylis flavicans, Ophrydium vergatile, &c. 
ai " a 

Marie von Chauvin, on the power of adaptation of the larva 
of Salamandra atra.—Emmst Zeller, on the reproduction of 
opalina (parasitic on batrachians), 2 plates, —W. Kurz, studies on 
the lernwopods, 3 plates. 


SOCIETIES AND ACADEMIES 
LONDON 


Entomological Society, October 3.-—Prof. J. O. Westwood, 
M.A., F.L.S., president, in the chair.—Mr. W. L. Distant 
exhibited a specimen of the ravages of Dermestes vulpinus in a 
cargo of dried hides from China. On the arrival of the cargo in 
this cour ‘ry it was found to be swarming with the insect in all 
stages.—: . . McLachlan also exhibited a piece of wood which 
had formed part of a case containing hides from Shanghai and 
which was riddled with borings of the larvze of the same insect. 
The president remarked that his attention had been directed 
some years ago to the depredations of this larva in a cargo of 
cork.—Prof, Westwood exhibited a drawing of the pupa of a 
species of Avadolia which swam about in water like a No/onecta 
and was remarkable for usit.g its middle legs as swimming appa- 
ratus. Prof. Westwood also made remarks upon the homology 


of the mouth organs in the pupz of Trichoptera and suggested | require that the shock should have taken place about 8 A.M. on 


| the gth. 


that the mandibles of the pupze (which are aborted in imago) are 
for the purpose of eating their way out of the cases in which they 
undergo their transformation.—The president next exhibited a 
small lepidopterous insect from Lake Nyassa with a pupa case 
of a species of Zachina from which it was supposed to have 
been bred.—Prof. Westwood next called the attention of the 
Society to the remarkable lepidopterous larva attached to the 
homopterous larva which had been handed to him by Mr. Wood- 
Mason at the last meeting and stated his belief that the relation of 


the Lepidopteron tothe Homopteron was probably one of true para- | 
sitism, the former (Zfipyrops) feeding on the wax secreted by the | 
Mr. Wood-Mason stated that he was inclined to consider | 


latter. 
the Zpipyrops larva as a messmate of the Ilomopteron having 
attached itself to the latter for the sake of being carried about to 
its food-plant and having covered itself with the waxy secretion 
“for the purpose of rendering itself inconspicuous to its foes.— 


Prof. Westwood then exhibited a moth from Brazil which had | 
from a caterpillar found among the hairs of | 


been bred 
some animal,-—-The president finally read a note from Albert 


Basle.—Mr. Meldola announced that the Longicorn beetle re- 
ceived from Birkenhead and exhibited at the last meeting had 
been identified by Mr. C. O. Waterhouse as A/onohammus titil- 
laius, Fab., a species inhabiting the United States. Mr. Meldola 
also exhibited a collection of Lepidoptera formed by him in 1875 


in Ceylon and the Nicobar Islands. —Mr. H. Goss exhibited a | 


series of Lycena Arion taken in the Cotswolds which were 
remarkable on account of the small size of some of the speci- 
mens, about one-third being below the average size.—Mr. 
McLachlan read a paper on Notiothauma Reali, a remarkable 
new genus and species of Neuroptera from Chili pertaining to 
the family Panorpide.—A paper was communicated by Mr. 
A. G, Butler on the Lepidoptera of the family Zithosiidc in the 
collection of the British Museum. 


WELLINGTON 


Philosophical Society, July 21.—Mr. W. T. L. Travers, 
F.L.S., president, in the chair.—The hon. Mr. Mantell read a paper 
by Mr, J. C. Crawford, F.G.S., on gold found in the rocks of 
the Tararua and Rimutaka ranges in the province of Wellington. 
Mr. Crawford had forwarded a specimen to Melbourne, and 
Mr. J. Chapman, the assayer to the bank of Victoria, had 
reported that the specimen was composed of sulphate of iron, 
and gold at the rate of 1 cz. per ton. The hon. Mr. Mantell 
said he would like some explanation regarding the presence of 
sulphate of iron. Dr. Hector stated that there must have been 
some mistake, probably iron bi-sulphide was meant. He re- 
minded the society that a great deal had been done in prospecting 
the country referred to by Mr. Crawford, and that in 1869 he 
(Dr. Hector) had communicated to the society the results 
obtained. Eighteen analyses had been made of quartz specimens 
from reefs in the district ; of these only six had proved auriferous, 


| 





| having occurred on May 10, 


Miill eat thet : £ : logical : | the thermometers in the Observatory. 
u cing ] a ological sta at | 4; : Tew 7 ape Pig = . 
Muler announcing the formation of an entomoiogical station at | tide.gauges on the New Zealand coasts it is probable the most 


| investigation of earthquakes 


| it necessary to suppose 
| before a tidal wave due to the same c2use as the South American 


varying from mere traces up to 13 dwts. per ton of gold, the 
richest being frem Wainuiomata, the same locality from which 
Mr, Crawford’s specimen had come. In his former communica- 
tion he had warned prospectors against the solid quartz reefs 
which traverse the sandstones and slate, as the gold at Makara 
and Terawiti appears to occur in jointed sandstones, chiefly as 
dendritic films.—Capt. Edwin, R.N., communicated a notice by 
Mr, J. F. Marten, of Russell, Bay of Islands, regarding the 
occurrence of the tidal wave which took place on May 11 last. 
Mr. Travers said he had observed this occurrence in Wellington 
harbour, and that ke believed Dr. Hector had taken observa- 
tions of the rise and fall. Some years ago a similar wave was 
observed in New Zealand, after which we had news of an earth- 
quake in America, and no doubt the wave on May 11 last was 
due to a like cause.—Dr. Hector reported that tidal disturbance 
on May 11 had been observed on every part of the New Zealand 
coast, and also in Australia in the same manner, but not so in- 
tensely as the waves of August, 1868. The origin of the waves 
on that occasion was clearly tracei to a great volcanic disturb- 
ance near the west coast of South America, and in this instance 
a violent convulsion has also been reported from that quarter as 
We have not the full particulars 
yet, but if this date is correct the wave felt on our coast must 
have been due to a still earlier shock, perhaps in some cther 
place, as it was first noticed at 5 A.M. on the 11th, corresponding 
to 1 p.M. of the roth on the South American coast. From this 


date must be subtracted about seventeen hours for the time of 


transmission of the wave across the Pacific Ocean, which would 


This tends to confirm the belief that there is a period- 
icity in earthquakes, and that they occur independently at 
distant localities at nearly the same time. He observed that a 
writer in the last received number of NATURE notices this coin- 
cidence in reporting a sharp earthquake at Comrie, in Scotland, 
on May 11. At Napier, where the engineer of the harbour 
works, Mr. Weber, mak s exact ob:ervations, the tides were 
disturbed from the 11th tothe 19th. The position of Napier 
renders it peculiarly sensitive to oceanic oscillations. Thus on 
May 1 the highest sea ever experienced in Napier washed over 
the shingle spit and damaged the rails in front of the Court-house. 
This phenomenon was only local, and attributed to a long con- 
tinuance of south-east wind. He called attention to a recent 


| paper by Mr. Russell, the Government Astronomer at Sydney 


(Journ, Ast. Soc. N.S.W., 1876, p. 37), which states that the 
slightest earth shocks felt in New Zealand are nearly always 
recorded on the tide gauges in Sydney and Newcastle, and are 
most unaccountably coincident with abnormal readings of one of 
If we had well-placed 


interesting results would be obtained. very addition to the 
obs: rved facts bearing on this subject would be valuable. The 
would be similar to that of 
the influence of sun-spots recently examined by Prof. Balfour 
Stewart, in so far that the release of prodigious latent 
energies might depend on very obscure and trivial ex- 
citing causes. Mr. Carruthers said he did not consider 
that seventeen hours must elapse 


earthquake would reach New Zealand. We did not think the 


| earthquake caused wave, but that both were due to the same 


} Cause. 





He thought earthquakes were locally intensified exhibi- 
tions of a great deep-seated movement of the floor of the ocean, 
and that if the floor were not in movement an earthquake, how- 
ever violent, would be unable to propagate a wave for suck 
distances as from America to New Zealand. The intensified 
action which so often shows itself in this part of South America 
he thought was due largely to the great bend made in the line of 
elevation of the Andes at this point, which had the effect of con- 
verting a deep-seated movem:nt of the earth’s crust into a violent 
crushing of the surface. Dr. Hector explained that the period 
of seventeen hours for the transmission of a wave across the 
Pacific Ocean was derived from observation in 1868, when the 
commotion of the sea extended not only to New Zealand and 
Australia, but to Japan, Sandwich Islands, and the Cape of 
Good Hope. He agreed that earthquakes were widespread 
phenomena locally intensified, but it is the strong local convulsion 
that originates the oceanic waves. Such waves could not keep 
pace with a tremor propagated through the solid floor of the 
ocean, which travels at six times greater speed and generates 
what is termed the forced wave. The ocean wave once generated 
would take its own time. Dr, Newman did not think we had 
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yet sufficient data to decide on the subject. The depth of the 
ocean should be considered. He could not agree with Mr. 

Carruthers that earthquakes extended over so large an extent of 
the ocean bed. The president said that the works of Darwin, 
Humboldt, and Mallett on this subject, would be found interest- 
ing. He agreed with Dr. Hector that we must look outside our 
globe for the prime causes of such disturbances, such as sun- 
spots, influence of the moon, &c.—Before the close of the meet- 
ing, Dr. Hector drew attention to several exhibits on the table, 
more especially to an albino of the New Zealand crow (G/aucopis 
wilsoni), and to a Tui (/vosthemadera tui, Zel.) with brown 
plumage. A fine series of crustacea from the Californian coast, 

and a selection of the more interesting fossils obtained during the 
past year by the Geological Department, were also exhibited and 
explained, 





PARIS 


Academy of Sciences, October 15.—M. Peligot in the chair. 
—The following papers were read:—On some applications of 
elliptic functions, by M. Hermite.—On the movements of the 
apsides of the satel ites of Saturn and on the determination of 
the mass of the ring, by M. Tisserand. —On the non-trans- 
parence of incandescent iron and platinum, by M. Govi. He 
denies the assertion that iron raised to a red or white heat 
becomes transparent.—Employment of lime-water to fix fatty 
acids of feed-water of boilers in engines provided with surface- 
condensers, by M. Hetel. The fatty matters become fixed in 
insoluble combinations, so that the water reaching the boiler is 
neutral or even slightly alkaline, containing only a calcareous 
soap and free glycerine, which is inoffensive and non-adherent to 
the boiler.—On the ravages produced in the vines of Narbonnais 
by the disease of anthracnose, by M. Porte.—On the employ- 
ment of colza and rape, sown in vineyards to preserve the vine 
from frost, by MM. Serrés and Reérat. These seeds are sown in 
October for’ November, and by May, when the frosts are most 
to be feared, the plants have grown to more than a metre in 
height, giving good protection. When the frost is fairly gone 
the rape or colza is cut and the vines then grow with more vigour. 
—Reply to a former note by M. Stephan on the discovery of the 
planet 174, by M. Watson.—On cases of reduction of Abelian 
functions to elliptic functions, by M. Hermite.—Formation of 
allylene at the expense of bromocitrapyrotartaric anhydride, by 
M. Bourgoin.—On dibromomethylcarbylamine, by M. Tcher- 
niak.—Researches on the physical constitution of the blood 
corpuscle, by M. Bechamp. He has succeeded in demon- 
strating the separate existence of an enveloping membrane by 
nourishing the corpuscles in a solution of fecula. The membrane 
is thus made both more resistant to the action of water, and more 
visible, while retaining its osmotic properties. The effects 
obtained in thus treating the blood of duck, &c., are minutely 
described.—On the organic dédris contained in the quartz and 
silex of Roannais, by M. Renault.—Researches on vegetable 
glycogenesis, by M. Jodin. JZxA+ alia, the constant presence of 
certain sugars in all champignons, proves the independence of 
the glycogenic funciion, and the chlorophyllian function. 
Researches are desirable on the influences which cause the 
saccharimetric quantity in leaves to vary, and the nature of 
the relation between these variations and the exercise of the 
chlorophyllian function, &c.—Researches on fatty bodies intro- 
duced fraudulently into butter, by M. Husson.—Reiation 
between barometric variations and the sun’s declination, by M. 
Poéy. Low pressures follow exactly the course of the sun, 
while high pressures follow an opposite course. The cbservations 
were made at the Observatory of Havana, 

GENEVA 

Society of Physics and Natural History, July 5.—M. 
Loret continued the account of his researches - the polarisation 
of quartz, carried on in conjunction with M. Ed. Sarasin. A 
first series of measurements of the solar light with a spectro- 
scope having a fluorescent eye-piece, had been extended as far as 
the Fraunhofer line R. In the new series, and in order to carry 
further their observations on the ultra-violet part of the 
spectrum, they operated upon the light proceeding from a strong 
induction discharge issuing between two points of cadmium. 
They determined the rotatury power of the quartz for eight of 
the principal lines of the ultra-violet spectrum of that metal, for 
which M. Mascart has given the wave-lengths, and for two lines 
situated still farther beyond. Their experiments show that in 
these limits, much more extended, the law of Boltzmann is con- 
firmed in a very satisfactory manner. It appears, however, 





necessary to add a third term to his ena stial Schitftc: com. 
municated the results of his experiments on the contractions 
presented by the diaphragm after its nerves have been cut, 
M. H. Fol described observations made by him on the origin of 
the follicle which surrounds the egg of ascidians. It has been 
wrongly supposed that the cellules of the follicles form Part of 
the strorna of the ovary. The cellules originate in the interior 
of the young eggs, at the surface of the germinative vesicle, ang 
traverse the > whole thickness of the vitellus to reach the surface 
of the ovule and detach themselves from it. This example of so 
singular a mode of formation of the follicular cellules is unique, 
so far as known, in the animal kingdom. 

August 2,—Major Ed. Pictet presented the hydrographic chart 
of the Lake of Geneva, in its south-west part, from its line 
Cop pet-Hermameé to the exit of the Rhéne. The form of the 
bed of the leke is defined by equidistant curves of fi«: bags 
vertical distance. The work will be published as the first dey 
lopment of an old investigation by Sir H. de la Bec’ e.—p 4 
Colladon has investigated new cases of lightning-st: .e, which 
has confirmed his former conclusions on the effects of li htning 
upon trees. One of the determining causes of a stroke of © zhtning 
on a tree is the neighbourhood of a spring or of a subterranean 
sheet of water. That cause acts more powerfully than the relative 
height of different tides. He shows that most of the metallic 
wires used as lightning conductors are too slender ; he calculates 
that they ought to have a section of at least 500 square millj- 
metres. 
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1k, 107, Lorrimore 





BLAKE, M.A., F.G.S., Lecturer 








BRYCE M. WRIGHT'S | LATEST ARRIVALS. 


MINERALS.—Tourmalines 3 from Cambertand Gulf, Arctic Re. 
gion, N. lat. 65° 56’., long. 66° 21’; Felsbbanyite, 
Gold crystallised, Sek Mirabilite ; extensive seri s of 
Vesuvian Minerals. Models of Fifteen of the most cele. 
brated Diamonds, in case, £5 5s. 

ee —Large Collection of Mauritian Shells, 

fine Chama Lazarus. 

STONE IMPLEMENTS.—Wedges, Skioners, and a large 
assortment of Axes from various parts of America. Arroy 
Heads in Red and White Quartz of various types from 
American localities. GoLD ORNAMENTS from the Mounds 
of the Incas Indians. 

N.B.—Mr. 


including 


Bryce M. Wright's Q: uarterly Circular ts now publish 
will be forwarded free on application. 


BRYCE M. WRIGHT, F.R.G.S., &c., 
go, GREAT RUSSELL STREET, BLOOMSBURY, LONDON, W,, 


CHEMICAL AND PHYSICAL APPARATUS, 
MEDICAL COILS, &c. 


Sets of Apparatus as required by the Government Schools, and according 
to Professor Valentin’s ‘‘ Book of Chemistry,” Professor Attfield ; 
** Manual of Chemistry,” &c., always in Stock. 


AUG. BEL & CO,, 
34, MAIDEN LANE, STRAND. 


Purchasers of the Stock of A. and M. Zimmermann, 


ROYAL POLYTECHNIC ; and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-roonis 
Private and Class Study are Open every Day and Evening. Gentle 
men prepared for Matriculation, Woolwich, and the various Examininz 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 





To Geologists and Naturaiists. 7 
ORFORD. CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Foss 
have been found, as advertised in NaTURE last year, is still open, and 
than twelve thousand Specimens, al. carefully determined by Mr. Ct 
worth, have bee. distributed among the Subscribers. Papers contai 

articulars of Subscription may be obtained by writing to THomas FLoyp, 
he. Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dres sed env elope. 


GEOLOGY. _In the Preface to the Students 


E L EMEN’ rs of GEOLOGY, by Sir Charles Lyell, price 9s., he 
—“ As it is —_ ssible to enable the reader to recognise ro cs and m 
rals at s y aid of verbal descriptions or figures, he will 
f il ed col lle =ction eg sw ns, such ; as mi: a be pr 
= om 'M ; 
College, Le i om.” The “se c ‘allections are 
terms, in plain Mahogany Cabinets:— 
roo Specimens, in Cabinet, with 3 Trays 
200 Specimens, in C abinet, with 5 Trays ... 
309 Speci mens, in Cabinet, with 9 Drawers 
400 Specimens, in Cabinet, with 13 Drawers 


lections at 50 to 5.000 Guineas ea 


“ROCK SECTIONS 
MICROSCOPICAL INVESTIGATION 
Igneous, Metamorphic, and Sedimentary. 
& CO.'S NEW POPULAR BINOCULAR MICROSCOPE 
12 225. 
HOW’S STUDENT’S MICROSCOPE, £5 5s. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY 
How & Co.’ s Series of Geological Diagrams for the Lantern, consis tin 
Sections of Strata, Groups of Fossils, Restorations of Extinct Animals, &c 
Catalogue on Application. 
Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 
JAMES HOW @& CoO,, 
(Late 2, Foster Lane), 
BRIDE STREET, LONDON. 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Henry Trimey, M.B., F.L.S., British Museum ; 
S.le M. Mocsg, F L.S., Royal Herbarium, Kew. a 
Subscriptions ‘or 1877 (225. post free i in the United Kingdom) payabl 
advance to the publishers, Messrs. Ranken and Co., Drury Ho 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 62. bound in cloth), also covers for the volume (price 1s 
and back numbers. 
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. Sales by Auction, 


Scientificand Miscellaneous Property. 


MR. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38, King Street, Covent Garden, on FRIDAY, 
May 4, at half-past 12 o'clock precisely, SCIENTIFIC APPARATUS 
cons’sting of Microscopes and Objects, Opera and Race Glasses, Dis- 
et gl Slides, Photographic Apparatus, and Miscellaneous Pro- 
perty, &c 

On view Morning of Sale, and Catalogues had. 


“Valuable Shells. 
Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 33, King Street, Covent Garden, on MONDAY 
and TUESDAY, May 7 and 8, 1877, at halt- 7 12 o'clock precisely 
each day, the Collection cf SHELLS formed by the late Admiral Sir 
Edward Belcher, K.C B., and another Colle acti on of Shells, cont: aining 
many rare and fine specimens of Cypraa, Conus, &c., &c. ; also a 
quantity of Minerals, Agates, Bird-skins, &c 


On view Morni: gs of Sale, and Catalogues had. 





MINERALOGY. AND GEOLOGY. 
MISCELLANEOUS COLLECTIONS, &c. 


48 assorted Minerals for _— - agama with printed List, £ s 
in Pocket Case ... eee eee cee eee ° 

ad ~ re e cond series) ° 

Sfoh" s 5 Scale of Hardness of Minerals, 9  Specim ens with File, in a 
convenient Case ... 

Von Kohbell’s Scale of Fusibilty’ of ‘Minerals, 6 “Specimens iz in 
Pocket Case ...  « ees 0b Oe wee tee wee 008 

Geological Collecting Bag. comp! ete... we 008 ose 

Ditto Hammer Holder and Strap ... «2 ov soc une 
Geological Charts, Books, Hammer, Chisels, Lenses, Acid Botti 
Glass-capped Boxes, Cement for Mounting and Repairing Fossils, 

Tablets, Cara Trays, &c., &c. 
Minerals, Fossils, and Rocks, sent on Approval and for 
selection to all parts of the World. 


THOMAS J. DOWNING, 
38, WHISKIN STREET, LONDON, E.C. 


CATALOGUES FREE. 





THE QUARTERLY REVIEW, 
No. 286, is published THIS DAY. 
CONTENTS. 
.—MR. ELWIN’S POPE, 
.-POLITICAL BIOGRAPHIES. 
—-TH® KITCHEN AND THE CELLAR. 
V.—ENGLISH — IN THE EIGHTEENTH CENTURY 
7.—GEORGE SAND 
‘1.—MR. WALLACE’S RUSSIA 
.-HARRIET MARTINEAU’S AUTOBIOGRAPAY. 
—THE BALANCE OF POWER 
a POSITION OF RUSSIA IN CEN 
ASIA 
TURKEY. 


JOHN 
THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


YTRAL 


MURRAY, Albemarle Street. 





Published on the 1st and xsth of the month, price 4d.; Subscription per | 


Annum, post free in Great Britain, gs. 
CoNTENTS FOR APsIL 15. 
1.—Quadruplex Telegraphy. 
2.--On a New System of Duplex Telegraphy. 
3-—Phelps’ Electro-motor Printing ‘Telegraph. 
4-—Notes. 
5.—Traffic Receipts. 
b.—City Notes. 
7-—Society of Telegraph Engineers. 
3.—Patenis. 
y —Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE BREWERS’ GUARDIAN : 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Rgvigw OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADR 
RECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day 
ingle Copies, 1s. each. Registered for transmission abroad. 
Offices—s, Bond Court, Walbrook, London, E.C. 


(With Illustrations.) 
(With Illustrations.) 


| 


Price rs. MONTHLY. 


|\MACMILLAN’S MAGAZINE 


| 


| 
| 
| 
| 


| 





| and Rareties which have occurred since 1 
| Notices accompanied by Photographic Portraits 
| on all branches are promised by leading Entomologists. 





FOR MAY, 1877. 
co rN TENTS. 
1.—‘* The Hopes of Theology.” By the Dean of Westminster 
2. ae Musgrave.” Hy Mrs. Olipt hant. Chapters X!11.—XV, 
“Hung and Croatia.” By 1 Edmond Fitzr naurice. 
Hospit al by the River.” By Mrs. Macquoid 
au. 


Gani! 3" By 
- “The oe svaal 

1¢ Oera Linda Book.”—A Postscript. By Rev. W 

MACMILLAN anp CO., LONDON. 
THE “HANSA,” 

Published since 1864, in Hamburg, is the only independent professiona 
paper in Germany, dedicated exclusively to Maritime Objects. Essavs, Cri- 
tiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent suppiements and drawings. Subscription 
at any time ; preceding numbers of the year furnished su bsequently. Price 
12s. tor twelve months Advertisements 4d a line, widely spread by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office : Edited by 


Prof. Mahafiy 
’, Barnes 


Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. 
W.v. Freepen, M.R., _ Hamburgh, Alexander Street, 8 


“That excellent penodical Ths GARDEN.” nian Owen. 


THE GARDEN: A Weekly Illustrated 


at; of Gardening in all its Branches. Founded and Conducted by 
. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

‘Mr. Robinson’s valuable and elegant weekly.”"—Saturday Review 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden The Conservatory 

Garden Structures. Public Gardens 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs The Kitchen Garden. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 


Price 6d. Weekly. Specimen Copy, Post-free, 6d. 





Terms ot Subscription.—Sent direct from the Office in London, post free, 
payable in advance—For One Year, 26s. ; Half a Year, 14s. ; —— of a 

fear, 75. Address all letters concerning Ae nae tions to~—The Publisher of 
The Garden, 27, Southampton Street, Covent Gare den, London, W.C 


Ont the 1st cf every Month, price Sinpanen 


THE ENTOMOLOGIST: 

AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the assistance of 

FREDERICK Bonn, F.Z.S. . RICK SMITH. 
Epwarp A Fitcu. a NER Weir, F.L.S. 
Joun A. Power, M.D. . } ws Wuire, M.D. _ 
During the year 1877 it is intended to pul lish an Epitgme of Novelties 
Aiso frequ@nt Biographical 
Many interesting articles 
There will be 
numerous Woodcuts. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


On the 1st of every Month, price One Shilling 


THE ZOULOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.ZS 


Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals ; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports an1 Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Sccieties ; Reviews and Notices ot 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 
The ‘JOU RNAL of APPLIED SCIENCE 
and RECORD of PROGRESS in the INDUSTRIAL ARTS. 
Monthly, Price Fourpence. Edited by P L. Simmonps. 
ENT & CO., PATERNOSTER ROW. 

Advertisements, Subscriptions, and all Communications to be addressed 

to the Proprietor, P. L. SIMMONDS, 29, Cheapside, London, E.C, 
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THE OBSERVATORY: 


A 


MONTHLY REVIEW 


OF ASTRONOMY. 


Edited by W. H. M. CHRISTIE. 


NO. 2 (PRICE ONE SHiLLING) WILL BE PUBLISHED ON MAY 18. 


CONTENTS OF No. 1. 


A Photo-print of a Drawing of ‘* Copernicus, 


* by John Brett. 
Report of R.A.S. Meeting of April 13. 


Articles :—‘*‘ Photogcaphic Spectra of Stars,” by W. Huggins ; ‘‘ Solar Parailax,” Part I., by D. Gill; ‘* Nebular Hypothesis,” by' 
G. H. Darwin ; “* Variability of Stars,” by J. Birmingham ; ‘‘ Borrelly’s Comet; ” and ‘‘ The Great Meteor of March 17,” by 
Capt. Tupman ; ‘* Winnecke’s Comet II. 1877,” by Prof. Pritchard. 

Accounts of Papers in Scientific Pericdicals and General Notes, Astronomic:! Phenomena for May, including Maxima and 

Minima of Variable Stars, and Ephemerides for Physical Observations of the Moon and Jupiter, by A. Marth. 


Contributions have also been promised by 


Capt. ABNEY. 

Prof. ADAMS. 

Sir G. B. AIRY. 

Col. A. CAMPBELL. 


Dr. DE LA RUE, 
Mr. DUNKIN. 

Mr. 
Prof. HERSCHEL. 


J. W. L. GLAISHER. 


Mr. HIND. 

Mr. KNOBEL. 
Mr. KNOTT. 
Rev. E. LEDGER. 


Rev. R. MAIN. 

Mr. NEISON. 

Prof. J. STUART. 
Mr. J. M. WILSON. 


““THE OBSERVATORY ” will aim at presenting in a popular form a general review of the progress of Astronomy, and 
at promoting the activity of observers by affording early intelligence of recent advances in the Science. 
The successive numbers will be forwarded post free to Subscribers on the third Friday of each month. 


SUBSCRIPTION FOR THREE MONTHS (including postage) : 


THREE SHILLINGS for the United Kingdom, 


THREE SHILLINGS AND SIXPENCE for Foreign Countries ; for TWELVE MONTHS, TWELVE SHILLINGS and 


FOURTEEN SHILLINGS respectively, payable in advance to 


MESSRS. TAYLOR AND FRANCIS, 


RED LION COURT, 


To whom all Advertisements should be sent without delay. 


Now ready, Illustrated, with Coloured Map, Woodcuts, &c., price 6s. 


FIELD GEOLOGY. 


A Practica, Guipe To GEOLOGICAL SURVEYING, THR METHODS OF 
Fietp ProcepuRE AND OBSERVATION. 


by W. HENRY PENNING, F.G.S., of H.M. Geological Survey. 


The PALAZ.ONTOLOGY by A. J. JUKES-BROWN, B.A., F.G.S., 
H.M. Geological Survey. 

** A concise handbook of field geology.”—Geological Magazine. 

** A want which has long been telt and frequently expressed.”— Nature. 

* Mr. Penning has placed all real students of field geology under a great 
obligation.” —Scfvence Gossip 

“ However many text-books the geological student may already possess, 
he will do well to add this to his stock "—Acadezy. 

**4 most invaluable guide to any wishing to map a district for them- 


os 
selves Argonaut, 


BAILLIERE, TINDALL, & COX, 20, King William Street, 
Strand, and at all the Bookstalls. 


London : 


Just published, crown 8vo, cloth, 550 pp., price gs. 6d. (postage 8d.). 


HANDBOOK OF ASTRONOMY. By 
DIONYSIUS LARDNER, D.C.L. Fourth Edition, with 38 Plates 
and 109 Woodcuts. Revised by Evpwin Dunkin, F.R.S., of Green- 
wich (/bservatory. ; 

*« Probably no other book contains the same amount of information in so 
com; endious and well-arranged a form ; certainly none at the price at which 
this is offered.” —A thena um. 


London: CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, E.C. | 





Now ready. 

The JOURNAL of the ANTHROPOLOGI- 
CAL INSTITUTE of GREAT BRITAIN and IRELAND, No. 
19, May, 1877, with 7 Plates and Woodcuts, price 5s., containing 
Papers on the Javanese, by A. H. Kiehl.—The Ethnology of Germany, 
Part 1 —The Saxons of Nether Saxony, by H. H. Howorth.—The In- 


habitants of the Admiralty Islands, by H. N. Moseley, M.A.—On a | 


Stone Club from the Sandwich Islands, by H. N. Moseley, M.A.— 
Report on some further Discoveries at Cissbury, by J. Park Harrison, 
M.A —Measurements taken of the Officers and Men of the 2nd Royal 
Surrey Militia, by Col. A. Lane Fox, F.R.S.—Language and Thought, 
by Henry Sweet.—The Classification of Arrow-heads, by W. J. Knowles. 
—tThe Find of Prehistoric Objects at Portstewart, by W. J. Knowles. — 
Treasurer’s Financial Statement.—Report of Council.—President’s Ad- 
dress.—Report of Scrutineers of the Ballot.—Index, Title-page, and 
Table of Contents. 


London: TRUBNER & CO., Ludgate Hill. 


| words. 


LONDON, E.C. 


NOTICE TO SCIENCE TEACHERS, &. 

In future the Publishers of NATURE will insert Adver- 
tsements of Teachers, &c., seeking appotniments, at the 
Special Rate of 1s. 6d. for one insertion, or 38. for three 
insertions. Each Advertisement not to exceed thirt 
These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. Thi 


| money may be sent in postage-stamps. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 





PALAZLONTOLOGY FOR GENERAL READERS. 


This day is published, price 10s. 6¢., with 270 Engravings. 
THE ANCIENT LIFE-HISTORY OF 
THE EARTH. 
A COMPREHENSIVE OUTLINE OF THE PRINCIPLES AND 
LEADING FACTS OF PALAZXONTOLOGIC SCIENCE. 
By HENRY ALLEYNE NICHOLSON, 
M.D., F.R.S.E., F.L.S., &c., ? 
Professor of Natural History in the University of St. Andrews; Author o! 
** Manual! of Zoology,” &c., &c. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
Of whom may be had, by the same Author, 
MANUAL of ZOOLOGY. Fourth Edition. 12s. 6d. , : 
‘TEXT-BOOK of ZOOLOGY for SCHOOLS. Second Edition. | 6s. 
INTRODUCTORY TEXT-BOOK of ZOOLOGY. ‘Third Edition. 
OUTLINES of NATURAL HISTORY. 1s. 6d. 
MANUAL of PALZZONTOLOGY. 15s. 





NEW ELEMENTARY BOOK ON PHYSICS BY PROF. EVERET!. 
Just published, with numerous Woodcuts, 16mo, cloth, 3s. 6d. 
ELEMENTARY TEXT-BOOK OF PHY- 


SICS. By J. D. EVERETT, D.C.L., F.R.S., Professor of Natura! 
Philosophy in Queen’s College, Belfast, Translator and Evitor © 


** Deschanel’s Natural Philosophy,” &c. 
London: BLACKIE & SON, Paternoster Buildings. 
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DIARY OF SOCIETIES. 


) — 
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> 


Lonpon 
THURSDAY, May 3. 
ETY, at 8. o, Further Observations on the Modifi 
Fxci ity of Motor N ‘erves produced by Injury; G. J. Romanes.—On 
~ Ten nperature-corre ctions and Reduction- ficients of Magnets: G 
. Whipple.—Distribution of the Radicals of Elect olytes upon an Insu- 
= ed Metallic Conductor: A. Tribe. 
SocteTY oF ANTIOUARIES, ats 30.— Discovery of Roman Remains at Sitting 
bourne, Kent: G. Payne. 
In Society, at 8.—7%/ i perfoliatum as a British Plant: G. S. 
F.L.S.—On the Stri ture pd Affinities of the Genus Al eolites 
ed Forms: Prof. Nicholson and R. Etheridge.—On the Sacral 
1s and Sacral Vertebrz of _— Prof. St. George Mivart, F.R S., 
I the Rev. Robert Clarke, F.L.S 
ticat Society, at 8.—Onsome Points i in Gas Analysis : 
—On Nitroso 8-Naphthol: Dr. Stenhouse and Mr. Groves.—On the 
Action of Pyrogallate of Potash on Nitric Oxide: W. J. Russell and W. 
Lapraik.—Asbestos Cardboard and its Uses in the Laboratory: W. N. 
Ha artley. 
Rovat INSTITUTION, at 3.—Heat : Prof. Tyndall. 
GresHAM Lectures, at 6.—On Diseases of the Ear: 


mpson. 


Dr. E. 


FRIDAY, May 4. 
Royat InsTITUTION, at 9.—Low Forms of Life: Rev. 
SocigTy OF ARTs, at 8. lade an Section ; Thaumatodendra : 
GresHAM LEcTUuREs, at 6.—On the Education of the Deaf: 
Thompson. 
GroLocists’ AssoctaTIoNn, at 8.—Geology of Leicestershire : 
rison. —Flint in the Chalk of Yorkshire : ix 3 Mortimer. 
SATURDAY, May 
Roya InsTITUTION, at 3.— Babylonian ee Rev. A. H. Sayce. 
West Lonpon ScientiFric AssociaTion.—Excursion to Abbey Wood. 
MONDAY, May 7. 


W. H. Dallinger 
Wm. Tayler. 
Dr. E. Syn 


Socizty or Arts, at 8.—Cantor Lecture ; Greek and Roman Art and the 


Teaching of the Classics: Prof. Sidney Colvin. 
GzoLocisTs’ AssociaTIon.—Excursion to Wantage. 
Roya INSTITUTION, at 2.—Monthly Meeting 
Vicrorta INSTITUTE, at 8.—The Inde:tructibility of Matter : Prof. Challis. 
TUESDAY, May 8. 
ANTHROPOLOGICAL INSTITUTE, at 8.—Note on a Rude Stone Monument in 
: A. L. Lewis.—Note on a Romano-Gallic Skull : ig George 
jusk, F.R.S.—On an Underground Structure in Dnffield, Yorkshire; 
R. Mortimer.—Note on same by John E. Price, F.S.A.—Note on 
Esquimaux Skulls: Dr. John Rae, F.R.G.S. 
Society oF ARTs, at §.—African Meeting. 
Koya INSTITUTION, at 3.—Chemistry ‘of the Heavenly Bodies : 
Gladstone. 


Prof. 
WEDNESDAY, May 9. 
Geo.ocicat Society, at 8.—On the Agassizian Genera Amblypterus, Palzo- 
niscus, Gyrolepis, and P ygopterus: R Traquair, F. R.S.E 
Ci rcinate he cagey Fructification, and Varieties of Sta; 
tit, Balfour, a Genus of Plant new to British Rocks: C. 
A.L.S. ~On the Occurrence of a Macrourous Decapei (A nth tpala mon |? 
ll) codwardii, sp. nov.) in the Red Sandstone, or Lowest Group, of the 
Carbor sifer rous Formation in the South East of Scotland: R. E theridge, 
Jun.—On the Stratigraphical Position rsd the Corals of the Lias of the 
Midland and Western Counties of England veh of South Wales: R. F. 
Lomes. 
Society of TELEGRAPH ENGINEERS, at 8. 
West Lonpown ScrgntTiFic ASSOCIATION, at 8.—The 
Zoophytes: Miss C. Donagan. 
Socisry oF Arts, at 8.—The Artesian System of the Thames Basin: 
Li F.G.S 


icas, Uo. 


British Hydroid 


Joseph 


THURSDAY, May 10 

MATHEMATICAL Socirty, at 8 —Note on the Correlation of Two Pl 
Dr. Hirst, F.R.S.—Solution of the Irreducible Case : M. Weichold. 
Cases of 5-bar Motion ; (2) The ‘‘ Kinematic Paradox” ; (3) A 
for Solving, by Linkwork, / («) =o.—On Algebraical Equation of the wth 
Degree: H. Hart, M.A. ; 

Rova: LNSTLTUTION, at 3.—Heat: Prof. Tyndall. 

Society oF ARTS, at 8.—Chemica! Section ; A New Process for the Produc- 


ane 
(1) 


Method 


ion of Carbonate and Caustic Soda, without the Formation of any Noxious | 


W aste and the Recovery of the Sulphur: George E. Davis. 
FRIDAY, May 1t. 
Rovat InsTITUTION, at 9.—Intellectual Movements and Secret Societies in 
Russia: D. McKenzie Wallace. 
SATURDAY, May 12. 
PrysicaL Socigty, at 3. 
Roya InstiTuTIon, at 3-—Modern French Poetry: W. H. Pollock. 
GSOLOGISTS’ ASSOCIATION, at 2.30.—Visit to Royal College of Surgeons, 
WATFORD 
THURSDAY, May 10. ’ 
Natura History Society. at 8.—On Microscopic Fungi: E. M. Chater. 
—Notes on some Hertfordshire Carices: R. A. Pryor, b.A., F.L.S. 


SUBSCRIPTIONS TO “NATURE.” 
Halfyearly ‘or 6d 
Quarterly ... 5s. 





Post Free. 
P.0.0. payable to MACMILLAN & CO,, 
OFFICE: 29, BEDFORD STREET, STRAND, 
Specimen Number sent on receipt of Stamps for 4hd. 


tion of the 


J. W. Thomas. 


Symes | 


W. J. Har- | 


T URE, 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
PRICE FOURPENCE. 


| CONTENTS OF THE NUMBE R FOR APRIL 26, 
The Geology of the Lake Country. 
Vennor’s “* Accipitres of Canada.” 

Our Book Shelf: 


f the S; 


Yectroscope in its 
H I 


1877. 


Rosenberg’s “ Us 
and Practical Medicine.” 

Von Thielmann’s ‘* Journey 
Asia.’ 


cation to Scientific 


Applic 
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Early Observation of S 
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The Races and Trit es of the Chad . 
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Remarks on the Investigation of Climates. 
Volcanic Phenomena during 187s. 
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Biological Notes :— 
Broca’s Stereograph. 
Tendrils of Cl aang Plants. 
Eyeless Crustacean 
Origin of the F lyi ng g Power of Bee 
The Birds of C 
Italian Pliocene Ec qu 
Development of Mollusc a. 
Parthenogenesis in a Phanerogam. 
Respiration of Roots. 
Notes. 
Societies and Academies, 
29 AND 30, BEDFORD STREET, STRAND. LONDON. 


“- A T URE. “i 
Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. 62, 
gs. 6d. Quarterly, 55. 
Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 
Volumes I. to X., cloth, price 215. each. 
Volumes XI., XIL., XIIL, and XIV.,cloth, price 10s, 6d, each, 
Cloth Cases for binding ail the volumes. price ts. 6d. each. 
Reading Cases to hold "26 numbers, price 2s. 6d. 
To be had through any bookseller or newsagent, or at the 
Office. 


Half-yearly, 





CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 2s. 64.; 9d. per line after. 


Ss. 
One-eighth page, or guarter column o 18 
Quarter page, or halfacolumn. . . ras 
Half a page,oracolumm . 1. 4 « » 3 5 
Whole page .. i he elec am 6 

Adver rtisements must be sent to the Office before 120 
on Wednesdays. 

Post-office Orders payable to MACMILLAN & Co, 


OFFICE; BEDFORD STREET, STRAND, W.C. 
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The DEPTHS of the SEA: an Account of 
the General Results of the Dredging Cruises of H br SS. Lightning 
and Porcupine during the Summers of 1868-69-70, under the scientific 

f Dr. Carpenter, F.K.S., J. Gwyn Jeffreys, F.R.S., and os 
roche Thomson, By C. WYVILLE THOMSON, LL.D. F.R.S. 
&c., Director of the Scientific Staff of the Challenger Exploring E x- 
pedition. Second Edition. Royal 8vo, with nearly 100 Illustrations 
and 8 Coloured Maps and Plans, price 315. 6d. 

MACMILLAN anp CO. 


London: 
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Just published, Medium 8vo, price 215. 


” ee 
PERU: 
Incidents of Travel and Exploration in the Lands of the Incas. 


By E. GEORGE SQUIER, M.A., F.S.A., 


LATE U.S. COMMISSIONER TO PERU, 
‘* ANCIENT MONUMENTS OF MISSISSIPPI VALLEY,” ETC, ETC., ETC. 


WITH THREE HUNDRED ILLUSTRATIONS. 


AUTHOR oF “ NICARAGUA,” 


THe early Spanish chroniclers have almost exhausted their rich and glowing languaze in describing the empire of the Incas, which 
had spread itself among the valleys and over the slopes of the Andes of Peru, and the eloquent pen of Prescott has traced the story 
of their conquest and overthrow—an episode in the history of the world which surpasses romance in the marvellousness of its det uils, 
and in its deep and tragic interest. The subversion of the empire was so sudden and complete, that the chroniclers who followel 
the Spanish armies had scarcely time to record the manners and habits of the people in their more obvious and superficial aspects, 
none to devote to the investigation of the principles of their social and civil organizations, and the elucidation of their primitive 
history. To discover these principles and clear up the mists which rest upon their origin and development, is a task that has been 
reserved for the student and archaeologist of later times. To this task Mr. Squier has devoted himself in this work, and under an 
entertaining narrative of travel are found the threads of tradition unravelled, and the monuments of a departed race reconstructe:l 
in a manner that cannot fail to strike the reader with amazement at the advanced state of civilization which had been attained by a 
race which has bezn swept from the earth as barbarian. 


MACMILLAN AND CO., LONDON. 





In five vols. 8vo, with Portrait and numerous Illustrations, price £4 145. 6d. 
COUNT RUMFORD’S COMPLETE WORKS. 
With Memoir and Aotices of his Daughter, 

BY GEORGE ELLIS. 


‘Count Rumford is one of the celebrities of a former generation who are almost forgotten by the ordinary public of the present 
day. Stiil he was in many respects an extremely remarkable man. . . . At a very early age he had raised himself from a situation 
of som ething more than private obscurity to a position of considerable public eminence. He gained and largely deserved a world 
wide re putation as an enlightened philanthropist and sagacious public administrator, while his speculations and achievements in the 
domain of physics continue to be spoken of with respect by the scientific authorities of our time. Indeed Dr. Ellis goes so far as to 
claim for Count Rumford that ‘he is fairly to be regarded as the discoverer and first promulgator of the facts and principles which 
are grouped under the now familiar designation of the conservation and correlation of force.’ Ilowever this may be, in a humbler 
and less extensive field of inquiry he must certainly be recognised as a master, and what he did for promoting the economy and the 
rational use of fuel has been neither surpassed nor equalled by any one who has come after him.” —/ail Mall Gazette. 


MACMILLAN AND CO., LONDON. 


BEST FARMERS’ NEWSPAPER. 
AND FARMERS’ CHRONICLE, 
Edited by Joun ALGERNoN CLARKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 
intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


THE 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. Doucras, R. McLacuian, F.L.S., E. C. Ryg, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contaims standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription —Six Shillings per Volume, post-free. 
mence with the June number in each year. 

Vois, 1. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 10s. each ; the succeeding 
vols, may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Pateraoster Row. 
N.1}.—Communications, &c., should be sent to the Editors at the above 


adress. , 


The volumes com- 


NORTH BRITISH AGRICULTURIST, 


Is the orly Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder 4s a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and ail the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 34d. Annual Subscription, payable in advance, 145. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 


EsTABLISHED 1843. 


In Crown 8vo, price gs. 


SOUND and MUSIC: a Non-Mathemati: 


cal Treatise onthe Physical Constitution of Musical Sounds and Har 
mony, including the Chief Acoustical Discoveries of Prof. Helmholtz 
by SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 


bridge. 
MACMILLAN anp CO., LONDON. 





May 3, 1877] 


NATURE 





LIGHTNING CONDUCTORS 


Experience, accumulated since the tine of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the f est 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO’S 


PATENT GOPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds ot Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever oftered to the public. 

It is simple in its application, no insulators being required, and it cests 
only one shilling per foot for the standard size, which is safe in any sterm. 


R. S. NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 
MANU FACTORY—GATESHEAD-ON-TVNE. 


W. LADD & CO. 


Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 
MRS. SPOTTiISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6a. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 
BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6d. 
FLUORESCENT LIQUIDS, in Stoppered Bottles, 3s. 62. each; 
Set of Nine, 1/. 10s. 
ALSO, 
Philosophical Apparatus of every Description. 


Illustrated Catalog 


~ MOTTERSHEAD AND CO. 


(Standen Paine, and F. Baden Benger), 


uc, Sixpence. 





GENERAL LABORATORY FURNISHERS | 


(CHEMICAL AND PHYSICAL). 
Price Lists of Apparatus, Bottles, Pure Chemicals, &c., post 
free. | 
Orders of £2 value and upwards delivered carriage-paid to any 
railway station in England or Wales. 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 


MANCHESTER. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U’'S.A, 


The Medal and Highest Award has been given for Design, 


Construction, Optical Excellence, and Moderation in Price, to | 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


Acznts, U.S.A. :—INDUSTRIAL FUBLICATION CO., 


176, Broadway, New York. 
Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 


HOLLOWAYS OINTMENT 
For BAD BREASTS, OLD WOUNDS, 
effectually rubbed on the Neck and Chest, it cures SORE 


A CERTAIN 
REMEDY 


THROATS, BRONCHITIS, COUGHS and COLDS; and for | 


| Post Office Orders to be made payable to John White, Post Office, Piccadilly. 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





THE LIFE-WORK OF LIEBIG IN EX.| 


PERIMENTAL and PHILOSOPHIC CHEMISTRY; with Allu- | 


sions to his Influence on the Development of the Collateral Sciences 
and of the Useful Arts. By A. W. HOFMANN, F.R.S., V.P.C.S., 
Professor of Chemistry, Berlin. With Portrait of Liebig. 8vo. 55. 


MACMILLAN anv CO, London. 


| them on the screen in the process of formation. 


and SORES, If | 


i;A$ 
FURNACES, 
BLOWPIPES, 
AUTOMATIC AND OTHER 


BLOWERS, &c. 


FOR ALL PURPOSES. 


THOS. FLETCHER, 
MUSEUM STREET, 
WARRINGTON. 


» LIST on 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 


| GHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Ladoratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 


Portable Chemical Cabinets adapted for Private Study, 


Price Lists on Application. 


\steY © SP! lle, 
OPTICIANS: 
BROMPTON ROAD, 


(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electzomotive Force. 


TABLE POLARISCOPE, 
With Rotating Double Image Prism and Spectroscope, &c., for the Analysis 
of Polarised Light, as devised by W. Spottiswoode, Esq., F.R.S., £26. 


TISLEY’S PENDULUM APPARATUS, 
For drawing Lissajous figures (graphic drawings of the Musical Intervals) 
on card or on blackened glass; with Optical Arrangement for projecting 
(Most attractive for Class 
Demonstration) £14 145. 


172, S.W. 


Specimen Curves drawn on card, post free 3s. per dozen. 
Price Lists of Acoustic and “¢ Polarised Light Apparatus, 2d. each, 
ost Free. 


RUPTURES —BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of soo Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD ana 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., 215., 265. 6a., and 315. 6d.) Post 
s Double ,, 315. 6d., 425.,and 52s. 6d, t Fe 
Umbilical ,, 42s. and 525. 6d. } 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, andi drawn 
on over an ordinary stocking. Price 4s. 6d., 7s.6a. 105., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
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BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE 
AND TO THE ROYAL FAMILY. 





Is Officially Certified as the most efficient and lasting for removing sewaze, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Ses-ion 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultu:al 
Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Zimes, February 1, 
1877, the Evening Standard, February 2, 1877, &c. 

“Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed cut with the water.”— Resort of Royal Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 
EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPOT, 
505, OXFORD STREET, LONDON, W.C., or Post Free. 


IN EIGHTEEN MONTHL Y PARTS, PRICE ts. EACH, 


THE FORCEHS OF NATURE 


A POPULAR INTRODUCTION 
TO THE STUDY OF PHYSICAL PHENOMENA. 





BY 


AMEDEE GUILLEMIN. 


Translated from the French by Mrs. LOCKYER, and Edited, with Additions 
and Notes, by J. NORMAN LOCKYER, F.R.S. 


ILLUSTRATED BY NEARLY FIVE HUNDRED ENGRAVINGS. 


The “ Forces of Nature” has hitherto been accessible in England only in an expensive edition in one large 
volume. It appears to the publishers that by issuing it in monthly paris, at about half the original cost, they 
will bring it within the reach of a wider circle. ‘They believe it is not too much to say that there is no work 
in the language from which the general reader can obtain a clearer view of the principles of physical science, 
and that it is as sound and accurate as it is popular. The number and beauty of the illustrations, and the 
lucidity of the style, have given it an enormous circulation in France, and two very/ large editions have been 
sold in England, ‘The whole book has been thoroughly edited and adapted for the English public by Mr. J. 
NORMAN LOCKYER, F.R.S., whose name is a guarantee not only for the scientific accuracy, but for the 
completeness and lateness of the information. 

The first of the seven books of which it consists treats of GRAvity and ATTRACTION, the weight of air and 
gases, the pendulum, the balance, and the barometer. ‘The second discusses the phenomena of sounp, the 
propagation of sound in air and tubes, and the theory and expianation of musical instruments. ‘The third of 
the laws of LiGHr and coLour, phosphorescence, double refraction, diffraction, and polarisation. The fourth 
book is devoted to HEAT. The fifth and sixth to MAGNETISM and ELECTRICITY, and the seventh discusses the 
rainbow, the rise of clouds and fog, and the whole subject of ArMosPpHERIC METEORS. There isa very complete 
and elaborate index to the work. 

The First Part will be issued on May 1, and the publication will be continued monthiy, the whole being 
completed in — farts. 

The Daily News says :--‘* The method of pictorial illustration, accompanied as it is by descriptions of singular clearness, ma 
the experiments a as easy to understand as though they were actually performed before the reader. There are 450 of these illustration 


all well executed, and so admirably fitted to the text as to make the book interesting to young people, while it is at the same time 
worthy of the notice of the student.’ 


The Saturday Review remarks :— “ Altogether the work may be said to have no parallel, either in point of fulness or attractio! 
as a popular manual of physical science.” 


MACMILLAN AND CO., LONDON. 





Printed by R. Clay, Sons, ANp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Stree t, in the City of London, and published by 
MACMILLAN an Co., at the Off *e, 21, Astor Place New York.—T! urSDAY, May 3, 1877. 
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BROWNING'S ASTRONOMICAL TELESCOPES. 


Silvered glass REFLECTING TELESCOPE, with 
Speculum 33 in. diameter, and 3 ft. focus mounted in 
Metal, on Metal Altazimuth Stand, with rack motion to 
eye-piece, and sliding drawer, with two eye-pieces, one 
magnifying 50, and the other 150 diameters. 


£10 15s. Od. 


Or with a Finder, Ar 5s. of. extra. 





List of Prices of Silvered Glass Reflecting Telestopes free. 


Just published, Sixth Edition, with much New Matter. 


A PLEA for REFLECTORS; being a Descrip- 
tion of the New Astronomical Telescopes, will silvered glass 
specula, and instructions for using and adjusting them, with many 
Illustrations and Coloured Frontispiece of Jupiter. By JOHN 
BROWNING, F.R.A.S.—One Shilling, post free. 


LisT OF MICROSCOPES FREE, 

Just published, a New Edition of the Illustrated Cata 
logue of Microscopes, with 35 illustrations, eight whole page 
engravings, post free, 7 stamps. 

BROWNINGSS new cheap series of high-power Objectives, 

in. 80°, £2 7s. 6d.; hin. 90°, £2 125. 6d.; j-in. 95°, 


T 
BROWNING, 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c, 
63, STRAND, WC. LONDON. 


FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS. 


Microscopes, Spectroscopes, Opera Glasses, &¢., Ge. 





JATURE 


“MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating on org Paysleeey 
Botany, Entomology, and every branch of Microscopical Science. 
Miller's New Typen Plates and Objects. MNobert’s Lines. All #3. 
and requisites for mounting. Unequalled Student’s Microscope, with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gritis and post free, and Objects delivered in U.S.A. “and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


- CHEMICAL SOCIETY RESEARCH 
FUND. 


Feilows of the Chemical Society desiring Grants from the Research Fund 
are requested to forward their applications to the secretaries on or before 
June 1, stating—1. The amount asked for. 2. The nature of the research 
in which it is proposed to engage. 3. Whether any previous grant has been 
received from any source, and, ra so, what resulis have been obtained with 
it. 4. What apparatus, if any, of permanent value will be required. 5. 
Any other information likely to be of assistance to the Committee in con- 
sidering the application 





W. H. gs 1 
HENRY _ ARMSTRONG, ‘ 


Chemical Society, Burlington Hous ‘tien 1877. 


Secretaries. 


The § SUNDAY SOCIETY to OBTAIN ‘the 
OPENING of MUSEUMS, Art Galleries, Libraries, and Gardens on 
Sundays.— President, the Very Rev. the Dean of WESTMINSTER. 
Second PUBLIC ANNUAL MEETING of Supporters, SATURDAY 
NEXT, May 12, 7, at FREEMASONS’ TAVERN. The Dean 
of WESTMINSTER wil! take the chair at Four o'clock os ly. 
Speakers: Prof. J. Tyndall, LL.D. ; Prof. T. H. Huxley, LL. Rev, 
J. Oakley, M A. ; Rev. Mark Wilks; Watkin Williams, Oc. , MP. : 
Prof. H. Morley; Dr. W. B Richar son, F.R.S.; Mrs. Rose M. 
Crawshay; Miss Helen Taylor; James Heywood, F.R.S.; M. D 
Conway, M.A. ‘Tickets for reserved seats forwarded to subscribers or 
application. No seats reserved after four o'clock. 


MARK H. JUDGE, 


A bs« riptic yn of any amount constitutes membership. Annual sub- 
x nT rs of 41 or upwards receive the Sunday Review free by post. Second 
Ann al lho post free Sunday Review for April, post free 1s. 2d 


CLIFTON COL LEGE. 
NTRANCE SCHOLARSHPS, £25 to £90 A YEAR. 
Examination begins WEDNESDAY, June 20. 
ip may be won by proficiency in Classics, 
+, or French and German, with English. 
MASTER or SECRETARY, Clifton College, Bristol. 


1877 


Hon. Sec., 19, Charing Cross, S.W. 


or Mathematics, or 
Apply to Heav- 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 
Special attention to Science, particularly to Chemistry, both theoretical 


and practical. 

References to Dr. Debi Frankland, F.R.S. ; Dr. Roscoe, 
F._R.S.; Dr. Angus Smith, F. R.S Tyndall, F.R.S. ; Dr. Voeicker, 
F.R.S : Dr. Williamson, F.R.S. 

The Summer Term commences Friday, May 4th. 


Cc. WILLMORE 


is, F.R.S.; Dr. 
b$ De. 


» Principe al. 


THE ROYAL AQUARIUM, WEST- 
MINSTER. 


All the Tanks are now complete. Latest Arrivals:—Three Monster 
_— from the Mississippi ; Angler, or Devil-fish ; Thirty Octopods, 
c. 
The Fish are fed after the Afternoon Concert. 
Admission vita ONE SHILLING. 


SCIENCE- MAST ER, ‘Lecturer, or Tutor, 


Mathematics. Has 
published original work ; medallist 
Greek Street, Soho, Westminster. 


in Chemistry, Physics, Geology, 
stud lied under the first pr 
(age 25) - Address nteeA, © », 


and Elementary 
ofessors : 


CAMBRIDGE GRADUATE, Scholar of his 


College. desires a Natural Science Maste rship in a good School. 
cial subjects: Chemistry, Physics, and Physiology. Professor's testi- 
monials. Wonld undertake Mathematics it required F.C.S., Union 
Society, Cambridge 


REV. J. F. BLAKE, M.A., F.G.S., Lecturer 


at Charing Cross Hospital, lectures to Sc hools and Caeeie in Geology, 
Fhysics, Zoology, and Chemistry.—Address 2, Gauden Villas, Clapham. 


GRAD UATE, Se 
3 P POL N ME Ni a aM A 


Sch 


Spe- 


A Natural Science 


ullist, desires a SCIENTIFIC 
Vy R SHie in a good Scho 1. Highest 
: 1g (late Exhibitioner of the Royal 
lines), with several years’ expe in teaching. In 
dition to Natural’ Scien ¢, accustome students in I 
French, and Mathematics. —Ad 4, Office of N 
be x 1 Street, Strand, W 
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' SHELLS.—Mitra Morchii, Conus Rhododendron, = 
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BRYCE ‘M. WRIGHT'S LATEST ARRIVALS, 


Cen- 
turio, C. D’Orbignyi, C, Zonatus, C, Nobilis, C. Timo. 
rensis, &c. Voluta Thatcheri, V. Maculata, V. Reticulata, 
&c. Latiaxsis Mawei, Marginella Mosaica, Cypreea Tes. 
selata, Helix Gealii, H, Farafanga, H. Xystera, Bulimus 
Hartwegi, B. Peelii, B. Victor, &c. 

FOSSILS.—Very fine Ichthyosaurus from the Lias of Lyme 
Regis, Ammonites from the Oxford Clay, Large new Series 
of Lias and Silurian Fossils, 

MINERALS.—Tourmalines from the Arctic Expedition, 
Emeralds in Matrix, Santé Fé de Bogota. Some very fine 
specimens of the Glass Rope Coral HYALONEMA SIE- 
BOLDII, WITH SPONGE, from Japan. 


BRYCE M. WRIGHT, F.R.G.S., &c., 
, GREAT RUSSELL STREET, BLOOMSBURY, LONDON, W.( 


BOTANICAL DRYING PAPER, as used 
Arctic and Challenger Expeditions. For Drying Flowers, Ferns, 
Seaweeds, &c., for the Herbarium. Perfectly preserves Form ani 
( ur. Requires no change of sheets whilst the plants are be 
dried. ‘* All I have to say is in its favour. It is the best paper for the 
purp¢ 


in the 


I have ever employed.”--7%e date Sir W. F. Hooker 
16 by 20 in., 15s. per Ream, 1s. 1d. per Quire; 18 ‘nil 22 in., 
m, IS 45. a Quire ; 20 by 24 in., 23s. per Ream, 15. /. per 
Quire ; 20 by 32 in., 30s. per Ream, 2s. 2a. per Quire. 


T. P. NEWMAN, 32, Botolph Lane, London. 
WARBERRY HOUSE, BISHOPSDOWN 
PARK, TUNB RIDGE WELLS. 

-RE PAR: ATION for the PUBLIC SCHOOLS and UNIVERSITIES, 
under the Kev. T. R. R. STEBBING, M.A., sometime Fellow and Ti itor 
of Worcester ( allege, Oxford, First and Second Class Cl: issics, First-class 
in Law and Modern History. Fees from 120 to 200 Guineas. 


GEOLOGY. 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says 
—*‘* As it is impossible to enable the reader to recognise rocks and mine 
rals at sight by aid of verbal descriptions or figures, he will do wel! to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. ‘TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets :— 
100 Specimens, in Cabinet, with 3 Trays ... ss eee és 
00 Specimens, in Cabinet, with 5 S Trays 0 oe os 
3 imens, in Cabinet, with 9 Drawers ae os Bs 
4oo Specimens, in Cabinet, with 13 Drawers... 


More extensive Collections at 50 to 5.000 Guineas each. 
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To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


“he Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Nature last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. C — 
worth, have been distributed among the Subscribers. Papers containing t 
particulars of Subscription may be obtained by writing to THomas Freee, Dy 
Esq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


MINERALOGY AND GEOLOGY. 
MISCELLANEOUS COLLECTIONS, &c. 


48 assorted Minerals for * Menpige Experiments, with printed Li ist, 
in Pocket Case .. i eT a es 

48 di tO ae + eee (second series) 
of Ha irdness of Minerals, 9 Specimens with File, in a 


e of Fusibility of Minerals, 6 Specimens is in 
Geological Collecting BB. ag “complete. ose 
Ditto Hammer Holder and Strap ... 
Contsitenl Chica 
Glass-capfed Boa 


jo0ks, Hammer, Chisels, Lenses, ¢ Acid Bo. 


, Cement for Mounting and Repairing bo. 
Fab lets, Card Trays, &¢., &¢. 
Minerals, Fossils, and Rocks, sent on Approval and fo 


selection to all parts of the World. 


THOMAS J. DOWNING, 
WHISKIN STREET, LONDON, E.C. 


CATALOGUES FE 


JOURNAL OF BOTANY, 
BRITISH AND . ‘OREIGN. 
, M.B., F.L British Museum ; assisted by 
S. le M. Mocra, F.L.S., hat Herbarium, Kew. 

Subscriptions ior 1377 ‘:2s. post free in the United Kingdom) payable in 

advance to the publisl.crs, Messrs. Ranken and Co., Drury House, “st 

Mary-le-Strand, Lond on, W.C., of whom may be obtained the volume f 

pap 16s. 6%. bound in loth), also covers for the volume (price 1-. 
nd back numbers. 


THE 


Edited by Henry Trim+y 





May 10, 1877 | 


NATURE xi 





TO MINERALOGISTS. 
THOS. D. RUSSELL 


Has now on hand a large number of select Minerals, con- 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganite, Cassi- 
terite, Cerussite, Pyromorphite, Specular Iron, Limonite, 
Goethite, Marcasite, Cuprite, &c. The Minerals are about 14 
to 2 inches square, and are offered for sale at 6s. to 9s. per 
dozen specimens. Parcels sent for selection to known or 
approved applicants. Catalogue of Collections of Fossils, 
Microscopic Objects, Crustacea, &c., post-free. 

THOMAS D. RUSSELL, 
48, EssExX STREET, STRAND, W.C. 


ROCK SECTIONS 

FOR MICROSCOPICAL INVESTIGATION 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW eet 5 BINOCULAR MICROSCOPE 
12 125. 
HOW’S STUDENT’S MICROSCOPE, £5 ss. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY. 

How & Co.’s Series of Geological Diagrams for the Lantern, consisting of 
Sections of Strata, Groups of Fossils, Restorations of Extinct Animals, &c. 
Catalogue on Application. 

Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 

JAMES HOW & CO, 

(Late 2, Foster Lane), 

5 ST. BRIDE STREET, LONDON. 





THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the xst and rsth of the month, price 4¢.; Subscription per 
Annum, post free in Great Britain, gs. 
CONTENTS FOR APRIb 15. 
1.—Quadruplex Telegraphy. 
2.—On a New System of Duplex Telegraphy. 
3.—Phelps’ Electro-motor Printing Telegraph. 
4.—Notes. 
5.—Traffic Receipts. 
6.—City Notes. 
7.—Society of Telegraph Engineers. 
3.—Patents. 
y—Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


(With Illustrations.) 
(With Illustrations.) 





THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by JoHN ALGERNON CLARKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 

of Agriculture of Great Britain (which now number upwards of 18,000 

members), besides giving original papers on practical farming, and a mass of 

intelligence of particular value to the agueuiustet. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on ‘Tuesday 
morning. Price 3¢., or prepaid, 15s. a year post free. 

Published by W. PICKERING, az, Arundel Street, Strand, W.C. 





On the 1st of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S 


Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
eelight in Natural History. Reports of the Scientific Meetings of the 
~innean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 


JOHN VAN VOORST, 1, Paternester Row. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. Dovcras, R. McLacutan, F.L.S., E. C. Rye, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially onthe Insects f 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

_ Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


The JOURNAL of APPLIED SCIENCE 
and RECORD of PROGRESS in the INDUSTRIAL ARTS, 
Monthly, Price Fourpence. Edited by P. L. Stmmonps. 
KENT & CO., PATERNOSTER ROW. 
Advertisements, Subscriptions, and all Communications te be addressed 
to the Proprietor, P. L. SIMMONDS, 29, Cheapside, London, E.C, 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricul 





ral Journal in Scotland, and circulates extensively 
amongst landed p ietors, factors, farmers, farm-bailiffs, and others 
interested in the m ement of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon i 
time for the Evening Mails, and contains Reports of all the principa! B It 
and Irish Markets of the week, besides telegraphic reports of those held 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agnieultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 34¢. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


On the rst cf every Month, price Sixpence, 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrINGTON, 
With the assistance of 

FREDERICK Bonn, F.Z.S. FREDERICK SMITH. 

Epwakp A. FITCH. 

Joun A. Power, M.D. 

During the year 1877 it is intended to put 
and Rareties which have occurred since 1873 
Notices accompanied by Photographic Portraits 
on all branches are promised by eading 
numerous Woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


HANAN Wuite, M.D. 
sh an Epitome of Novelties 
Aiso frequent Biographical 

Many interesting articles 
Entomologists. There will be 





“‘That excellent periodical Tos Garpsn.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
ourna! of Gardening in all its Branches. Founded and Conducted by 
7. ROBINSON, F.L.S., Author of “ Alpine Flowers for English 

Gardens,” &c. 

A Coloured Plate is now issued with every number of 7%e Garden. 

r. Robinson’s valuable and elegant weekly."—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. Hardy Flowers, 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens, The Greenhouse and Stove, 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 


Price 6d. Weekly. Specimen Copy, Post-free, 63d. * 


Terms ot Subscription.—Sent direct from the Office in London, post free, 

ayable in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 
fon 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 
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NOTICE TO SCIE NCE TEACHERS, Se: 


n future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢. seeking appointments, at the 
Special Rate of 1s. 6a. for one insertion, or 38. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C 





ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men pre pared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Streer, W. 


BY DR. LIONEL BEALE, F.R.S., 
Professor of Medicine in King’s College, and Physician to the Hospital. 
On LIFE and on VITAL ACTION in HEALTII and 

DISEASE. ss. (Ready. 
LIOPLASM. An Introduction to Physiology and Medicine. 


6s. 6d 
DISEASE GERMS, and - the TREATMENT of the 
FEVERISH STATE. tas. 6d. 
KIDNEY DISEASES, URINARY DEPOSITS, and CAL- 
CULOUS DISORDERS. Third Edition, 25s. 
LIFE THEORIES and RELIGIOUS THOUGHT. 5s. 6d. 
PROTOPLASM. Third Edition, very much enlarged. 10s.6d. 
The MICROSCOPE in MEDICINE. Fourth Edition. 


[Shortly. 
London: J. & A. CHURCHJLL. 





Now ready. —_ 
TRANSACTIONS of the ZOOLOGICAL 
SOCIETY of LONDON. 


Vol. X., Part I. Price res. 

* On the Axial Skeleton of the Struthionida,” by Prof. St. George Mivart, 
F.R.S. With numerous Woodcuts. 

To be obtained at the Society’s Office (11, 
Messrs. Loncm ANS, the 
through any Bookseller. 


Hanover Square, W.), at 
Society’s Publishers (Paternoster Row, E.C.), or 


3vo, ck loth, 55° pp., price gs. 6d. nies 2). 


HANDBOOK OF ASTRONOMY. By 
DIONYSIUS LARDNER, D.C.L. Fourth Edition, with 38 Plates 
and tog Woodcuts, Revised by Evwin Dunkin, F.R.S., of Green- 
wich Observatory. 

** Probably no other book contains the same amount of information in so 
compendious and well-arranged a form ; certainly none at the price at which 
this 1s offered.” —A ¢henaum 


CROSBY LOC KW OOD & CO., 7, Stationers’ Hall Court, E.C, 
NEW EILEMENTARY BOOK ON PHYSICS BY PROF. EVERETT. 


Just published, with numerous Woodcuts, 16mo, cloth, 3s. 6d. . 


ELEMENTARY TEXT-BOOK OF PHY- 
SICS. By J D. EVERETT, D.C.L., F.R.S., Professor of Natural 
Philosophy in Queen's College, Belfast, Translator and Editor of 
** Des ~s anel’s Natural Philosophy,” &c. 


BLACKIE & SON, Paternoster Buildings. 


Just published, crown § 


London: 


London: 


Now ready, Illustrated, with Coloured Map, Woodcuts, &c., price 6s. 


FIELD GEOLOGY. 


AL GuipE 
PieLp 


A Practi 


TO GroLoGicaL SURVEYING, 
PROCEDURE AND 


THE METHODS O01 
ONnSERVATION. 


By W. HENRY PENNING, F.G.S., of H.M. Geological Survey. 
The PAT wpaminteaas, by A. J. JUKES-BROWN, B.A., F.G.S., 
LM 


Geological Survey. 


** A concise handbook of field geology. "—Geological Maga in *, 
‘A want which has long been felt and frequently expressed.”—Na/ure. 
“Mr. P enning g hg AS = aced all real students of field geology under a great 
obligation.” —. ce Ge 

. Howeve “ry many text-b ace the geological student may already possess, 
he will do well to add this to his stock.”—Academy. 

‘A most inv alua able guide to any wishing to map a district for them- 
selves.”—A rgonan 
London: BAILLIERE, TINDALL, & COX, 20, King William Street, 
Strand, and at all the Bookstalls. 





NEW WORK BY MR. DARWIN. 


Nearly ready, with Woodcuts, crown 8vo. 


The DIFFERENT FORMS of FLOWERS 
on PLANTS of the SAME SPECIES. By CHARLES DARWIN. 
M.A., F.R.S. 

Also lately published. 
The EFFECTS of CROSS-and SELF-FER. 


TILISATION in the VEGETABLE KINGDOM. Crown 8vo. ; 


The VARIOUS CONTRIVANCES by 
which = HIDS S — by INSECTS. 
tion, oodcuts rown Svo. 9S. 


INSECTIVOROUS PLANTS. Woodcuts, 


Crown 8vo. 145. 
The MOVEMENTS and HABITS OF 
CLIMBING PLANTS. Woodcuts. Crown 8vo. 6s. 
JOHN MURRAY, Albemarle Street. 


Second Edi- 





Ww ORKS BY MRS. SOMERVILLE. 


With Portrait and Woodcuts, post 8vo, 9s. 


The CONNECTION of the PHYSICAL 
SCIENCES. By MARY SOMERVILLE. Tenth Edition, Revised, 
By Aravetia B. Buckvey, Author of a “Short History of Natural 
Sciences.” 
**Mrs. Somerville’s delightful volume. The style of this astonishing pro- 
duction is so clear and unaffected, and conveys, with so much simplicity, s 
great a mass of profound know ledge, that it should be placed in the hands 
a every youth the moment he has mastered the general rudiments of ed: 
cation.”—Quarterly Review, 


IL. 
PHYSICAL GEOGRAPHY. 


SOMERVILLE. 


8vo. gs. 


By MARY 


Seventh Edition, Revised. With Portrait. Post 


** We have followed Mrs. Somerville through her intellectual journey over 
the globe, delighted and improved by her instructions, and anxious that 
others should derive from them the same pleasure and advant: age.”"—Nort 

American Review. 
II. 


PERSONAL RECOLLECTIONS FROM 
EARLY LIFE toOLD AGE. By MARY SOMERVILLE. With 
Selections from her Correspondence. With Portrait. Crown 8vo. S. 

** A charming book ; the story of the life of a remarkable and beautiful 
character, told, for the most part, in the tranquil evening of her well-spent 
days, by herself, with short additions here and there by her daughter, to 
complete the narrative.”—A theneum., 


JOHN MURRAY, Albemarle Street. 





Now ready, in 8vo, w ith 23 Woodcuts, price 12s. 


The HISTORY, PRODUCTS, and PRO- 
CESSES of the ALKALI TRADE, including the most recent Im 
provements. By CHARLES THOMAS KINGZETT (Consulting 
Chemist). 


London : LONGMANS & CO. 


ie fe: up, 4to, with 4 Plates and 44 W eodeuts, price ats. 


The WHITWORTH MEASURING MA- 


CHINE; including Descriptions of the Surface Plates, Gauges, an! 

other Measuring Instruments made by Sir Joseph Wuitwortn, Bart 

C.E., F.R.S., D.C.L., LL.D., & By T. M. GOODEVE, M.A, 

Barrister-at-Law ; and C. P. B, SHELLEY, Civil Engineer. 
London: LONGMANS & CO. 


“TEXT- BOOKS OF SCIENCE, 
In small 8vo, with 56 Diagrams and Figures, price 6s. 


The ART of ELECTRO-METALLURGY, 
including all known Processes of Electro-Deposition. By G. GORE, 
¥.R.S, (Forming one of Messrs. Longmans and Co.’s Series 
f ‘*Text-Books of Science, Mechanical and Physical,” edited by C. 

W. Merniriecp, F.R.S ) 


London : 


LONGMANS & CO. 


Now ready, with Engravings, crown 8vo, 6s. 6d. 
HEADACHES: THEIR CAUSES, 
NATURE, AND TREATMENT. 

By W. H. DAY, M D., M.R.C.P.L., 


Physician to the Samaritan Hospital for Women and Children. 
J. & A. CHURCHILL, New Burlington Street. 
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LONDON 
RSDAY, Ma 


CIETY, at 8 —Ni te on = 


: Prof. Tyndall! 
1 Section ; A New Process f wr the Pr 
1 Caustic Soda, without the Formation of any N 
oweiy ofthe Hae’ r: George E. Davis. 
FRIDAY, May it. 
Rovat INSTITITION, at o.— Intell ctual Movement: 
Russia: D. McKenzie Wallace. 
SATURDAY, M 
sicaL Society, at 3.—On the achee 
: Perception of Distance, and Or 
oy n, B Sc. 
Roya STITUTION, at 3.—Modern French Poetry: 
Gz oom? p hae Rell at 2.30.—Visit to Royal Colleg 
MONDAY, M 14 
Arts. at 8.—Cantor pee ire; Greek 
: Prof. Colvin. 


TUESDAY, 


AL INSTITUTION, 

IETY OF ARTS, nee 
tion of Carbonate a 
Vaste and the R« 


and Secret Soci 


n of the Eye 
| 


in = 
ustical .xperin 
W. H. Poll 
e of Surg 


Society OF and Roman Art and 


g of Classi 


LOGICA 2. —To Ex ibi ind make Rema 
nen of Cs h hus: Dr ancis Day.—A Mo 
bp ides 1 : > S i 


srabr ok, F.S.A 
WEDNESDAY, 
Society, at 7.—An Improved Fo: 
er, L.R.C.P.—The Relati ion | 
Under Ci <x the Atmosphere arc und re 
sion: Rev. Clement Ley, M.A.— 
the Pacific "No Il. The Island a tiepas Robe 
d Collection of Scie 


May 16. 
METEOROLOGICAL 
eter: R. E. Pow 


Society oF ARTS, at 8.—Foc 
W. S. Mitchell 

HorTICULTURAI 
Committee, at 1. 


Socigety.—Fruit and Floral C 
THURSDAY, May 
Rovat Society, at 8.3 
SocirTy OF ANTIQUARIES, at 5.30. 
CHEMICAL Society, at 8.—On a Slight Modificati 
Density Apparatus: M. M. P. Muir and §S. § 
ntained ina Cc avity in Fluorspar: J. 
s by the Lime Meth 
rates: W. Ramsay.—C 
*. Muir.—Theory of the 


ni PI son. 
Rova. INSTITUTION, at 3.~—Heat : } 
FRIDAY, May 
Rovat INSTITUTION, at 9.—Physical 
Gen. Strachey. 
SATURD. iY, 


RovaL INSTITUT! ON, at 3.—Moder: 
West Lonpon Screntiric Ass 


THURS! 
Natura. History Society 
Notes on some Hertfordshire 


LIG :HTNING CON \DUCTORS, 


Experience, accumulated ee the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destr effects of lightning. 


NEWALL & COS 


PATENT GOPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 


with unvarying success, is the most Reliable, most Effective, and Cheapest 


Conductor ever offered to the public. 
It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 


R. S. NEWALL & CO., 130, STRAND, W.C. 
36. WATERLOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY. GLASGOW. 
MANU FACTORY—GATESH EAD-ON-TYNE 
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NEW WORK BY GEORGE HENRY LEWES. 


Now ready, in 1 vol. 8vo, pp. 508, cloth, price 16s. 
4 )\ : a * 5 

THE PHYSICAL BASIS OF MIND 

CoNTENTS :—The Nature of Life—The Nervous Mechanism—Animal Automatism —The Reflex Theory. 


WITH ILLUSTRATIONS. 
LONDON : TRUBNER & CO., LUDGATE HILL. 











IN CROWN 8vo, CLOTH, PRICE 12s, 6¢., ILLUSTRATED. 


HISTORIA FILICUM. 


An Exposition of the NATURE, NUMBER, and ORGANOGRAPHY of FERNS, 
and a Review of the Principles upon which Genera are founded, and the Systems of 
Classification of the principal Authors. With a New General Arrangement, Characters 
of the Genera, Remarks on the Relationship to one another, their Species, Reference to 


Authors, Geographical Distribution &¢., &e. 


With THIRTY LITHOGRAPHIC PLATES by W. H. FITCH, F.L.S., illustrating the Character of the Tribes 


By JOHN SMITH, 


E-x-Curator of the Royal Botanic Garden, Kew, Author of ‘‘ Ferns, British and Foreign,” &c. 


‘* Interspersed as it is with many critical remarks, the fruits 
of long-continued observation in an exceptionally favourable 
position, Mr. Smith’s book will be welcomed by all students of 
Ferns, even those by whom his conclusions may not be adopted. 
No one anxious to work up a thorough knowledge of Ferns 
can afford to do without it.”—J. M., Gardeners’ Chronicle, 

‘* The book is worthy of careful study by every one who is 
interested in the subject.” —NATURE. 


Previous to the publication of this book, Sir William Hooker 
speaking of the Kew collection of Ferns, says, it is ‘‘ the finest 
in cultivation, the formation of which is mainly due to the exer- 
tions and ability of Mr. John Smith, who for forty-three years 
held an important position among the officers of the Royal 
Gardens. His knowledge of Feras and his writings upon them 
justly entitle him to rank among the most distinguished ptero- 


| dologists of the present day.” —Syxopsis Filicum, 1865. 


MACMILLAN anp CO., LONDON. 





Just published, Medium 8vo, price 21s. 


Incidents of Travel and Exploration in the Lands of the Incas. 
By E. GEORGE SQUIER, M.A., F.S.A., 


LATE U.S, COMMISSIONER TO PERU, 
AUTHOR OF ‘* NICARAGUA,” ‘* ANCIENT MONUMENTS OF MISSISSIPPI VALLEY,” ETC,, ETC., ETC. 


WITH THREE HUNDRED ILLUSTRATIONS. 


Tue early Spanish chroniclers have almost exhausted their rich and glowing language in describing the enipire of the Incas, which 
had spread itself among the valleys and over the slopes of the Andes of Peru, and the eloquent pen of Prescott has traced the story 
of their conquest and overthrow—an episode in the history of the world which surpasses romance in the marvellousness of its details, 
and in its deep and tragic interest. ‘The subversion of the empire was so sudden and complete, that the chroniclers who followed 
the Spanish armies had scarcely time to record the manners and habits of the people in their more obvious and superficial aspects, 
none to devote to the investigation of the principles of their social and civil organizations, and the elucidation of their primitive 
history. To discover these principles and clear up the mists which rest upon their origin and development, is a task that has been 
reserved for the student and archeologist of later times. To this task Mr. Squier has devoted himself in this work, and under an 
entertaining narrative of travel are found the threads of tradition unravelled, and the monuments of a departed race reconstructed 
in a manner that cannot fail to strike the reader with amazement at the advanced state of civilization which had been attained by 4 
race which has been swept from the earth as barbarian. 


MACMILLAN AND CO., LONDON, 
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W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 

11 & 12, BEAK STREET, REGENT STREET, W. 

MRS. SPOTTiSWOODE’S POCKET POLARISING APPA.- 
RATUS, complete in Case, post free 3/7. 85. 6a. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 

BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 67. 

FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 67. each; 
Set of Nine, .% 10s. 


May 10, 1877] 


ALSO, 


Philosophical Apparatus of every Description. 


Illustrated Catalogue, Sixpence. 





JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 
seTS OF APPARATUS AND CHEMICALS 


For the various Public Examinations. 
Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 





RUPTURES —BY ROYAL LETTERS PATENT. 


WHITE’S, MOC-MAIN LEVER TRUSS 


is dilowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD ana 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a =e Truss 16s., 21s., 26s. 6d., and 31s. 7 


i |/ 
aa » Double ,, 


a Umbilical ,, 42s. and 52s. 6d. 


Post 


318. 6d., 425., and 52s 6d, 7 ts 


Post Office Orders to be made payable to John White, Post Office, Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6a. 105., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


OPTICIANS, ’ 
BROMPTON ROAD, S.w. 


(Close to South Kensington Museum). 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force 


TABLE POLARISCOPE, 


With Rotating Double Image Prism and Spectroscope, &c., for the Analysis 
of Polarised Light, as devised by W. Spottiswoode, Esq., F.R.S., £26. 


Te] 
: TISLEY’S PENDULUM APPARATUS, 
For drawing Lissajous figures (graphic drawings of the Musical Intervals) 
on card or on blackened glass; with Optical Arrangement for projecting 
them on the screen in the process of formation. (Most attractive for Class 
Demonstration) £14 145. 


172, 


Sneci : 
Specimen Curves drawn on card, post free 3s. per dozen 


Price Lists of Acoustic and of Polarised Light Apparatus, 2d. each, 
Post Free. 





MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A. 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


AGENTs, U.S.A. :—INDUSTRIAL FUBLICATION CO., 
176, Broadway, New York. 
Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 


b] 
DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 

Ireland. 

It writes almost instantly Full Black. | Flows easily from the Pen 
Does not corrode Stee] Pens | Blotting-paper may be applied at the 
Is cleanly to use, and not liable to | moment of writing. 

Blot. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change: F. Newsery & Sons, Newgate 
Street; Wm. Matuer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Cook, Paternoster Row; and to be had of 
all Stationers. 





**A most and delicious valuable article ”"— 
Standard. 
“The Caracas Cocoa of such choice quality.” 


F R Y ; S —Food, Water, and Atr, edited by Dr. Hassall. 
CARACAS 
AMERICAN 
COCOA 


CENTENNIAL PRIZE MEDAL 
AWARDED 
THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Revizw oF THE MALT AnD Hop TRADES; AND WINE AND SPIRIT TRADR 
REcorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
‘The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day 
Single Copies, 1s. each. Registered for transmission abroad. 
Offices—s5, Bond Court, Walbrook, London, E.C. 


THE “HANSA,” 

Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tigues, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Price 
12s. tor twelve months. Advertisements 4¢ a line, widely spread by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion. Susiness 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freepen, M.R., Hamburgk, Alexander Street, 8 


THE LIFE-WORK OF LIEBIG IN EX. 
PERIMENTAL and PHILOSOPHIC CHEMISTRY; with Allu- 
sions to his Influence on the Development of the Collateral Sciences 


and of the Useful Arts. By A. W. HOFMANN, F.R.S., V.P.C.S., 
Professor of Chemistry, Berlin. With Portrait of Liebig. 8vo. 55. 


MACMILLAN anp CO., London. 


TENET) sccorcr 

! MEDICINE 

Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 
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TRUE TIME BY OBSERVATIONS OF THE SUN. 
DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds. Short illustrated Pamphlet post free upon 
application. 





E. DENT & CO. 
MANUFACTURERS OF CHRONOMETERS, &c, TO HER MAJESTY, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 


- BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
AND TO THE ROYAL FAMILY. 


Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Zimes, February 1, 
1877, the Evening Standard, February 2, 1877, &c. 

‘* Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”—LXefort of Royal Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 








EXTRACTS FROM OFFICIAL REPORTS, PRICE LiSTS, AND ALL PARTICULARS 
AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 








THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 


PATENT CISTERN FILTERS, CHAKGED SOLELY WITH ANIMAL CHARCOAL, requiring, when once fixed, no attention whatever. 

And superior to all others. Vide Professor Frankland’s reports to the Registrar-General, July 1866, November 

1867, and May 1870. See also the Lamcet, January 12, 1867. Also Testimonials from Dr. Hassall, September Portable Cistern 
House Cistern, fitted 23, 1863; Dr. Lankester, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 1872. Filter. 
with a Cistern Filter. Price £1 10s. and upwards. Portable Filters on this system, £1 55. to £2. . 

Patronised and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandrin; 
Wee =oham; by H.R.H. the Duke of Cambridge; the ¢/ite of the Medical Profession; and at the London, St, 

George's, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in- 

stitutions, breweries, &c. | Water Testing Apparatus, cos. 6d. and 21s. each. é 

Danchell’s “* Testing Apparatus for Discovering the Presence of Impurities in Water” is a most convenient 

and portable one. —Vide Dyk on the Preliminary Duties of Health Officers. 
Pocket Filters 4s. 6¢ and 6s. each. Household and Fancy Filters from res. 6. 

The Filters may be seen in operation, and full particulars ob , on application to the Secretary, at the Office 

157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 


Read “‘ Water: its Impurities and Purification,” price, per post, 2d. 





In five vols. 8vo, with Portrait and numerous Illustrations, price £4 145. 6d. 


COUNT RUMFORD’'S COMPLETE WORKS. 
ddhith Memo and Aotices of his Dauagbter, 
BY GEORGE ELLIS. 


‘*Count Rumford is one of the celebrities of a former generation who are almost forgotten by the ordinary public of the present 
day. Still he was in many respects an extremely remarkable man. . . . At a very early age he had raised himself from a situation 
of something more than private obscurity to a position of considerable public eminence. He gained and largely deserved a world 
wide reputation as an enlightened philanthropist and sagacious public administrator, while his speculations and achievements in the 
domain of physics continue to be spoken of with respect by the scientific authorities of our time. Indeed Dr. Ellis goes so far as to 
claim for Count Rumford that ‘he is fairly to be regarded as the discoverer and first promulgator of the facts and principles which 
are grouped under the now familiar designation of the conservation and correlation of force.’ However this may be, in a humbler 
and less extensive field of inquiry he must certainly be recognised as a master, and what he did for promoting the economy and the 
tational use of fuel has been neither surpassed nor equalled by any one who has come after him.”—/al/ Mail Gazette. 


MACMILLAN AND CO., LONDON. 





Printed by R. Cray, Sons, AnD TAyLor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 21, Astor Place, New York.—J'nurspay, May 10, 1877.] 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid grouna 


(ure trusts the mind which builds for aye.” —WoRDSWORTH 


THURSDAY, MAY 17, 1877 [PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Cffice.] [All Rights are Reserved 


BROW NINGS 
ASTRONOMICAL TELESCOPES. 


Silvered Glass REFLECTING TELESCOPE with 
Mirror 4! in. diameter, 5 ft. focus, mounted on a 
Parallactic Stand for following the heavenly bodies 
with one motion by means of an endless driving 
screw and Hook’s joint with two eye-pieces magnifying 
respectively roo and 200 diameters. 


PRICE £24 4s. Od. 


List of Prices of Telescopes Free. 


Just published, Sixth Edition, with much New Matter 
A PLEA for REFLECTORS; being a De- 
scription of the New Astronomical Telescopes, with 
silvered glass specula, and instructions for using and 
adjusting them, with many Illustrations and Coloured 
Frontispiece of Jupiter. By JOHN BROWNING, 
F.R.A.S.—One Shilling, post free. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to HM. G 
vernment, the Royal Society, the Royal Observateries 
of Greenwich, Edinburgh, &c., &¢. 


63, STRAND, W.C., LONDON. 
Factory—Southampton Street and Exeter Street, London. 
PrizE MEDAL, 1862. ESTABLISHED 100 YEARS, 


Microscopes, Spe clroscoPes, Op. va Glass. Yy ON bry ONE, 


4 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Physiology, 
3otany, Entomology, and every branch of Microscopical Science. J. D. 
Miller’s New Typen Plates and Objects. Noberi’s Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A, and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 





LINNEAN SOCIETY, 
BURLINGTON HOUSE, PICCADILLY, MAY 12, 1877. 
The ANNIVERSARY MEETING of this Society will be held here on 
Thursday, the 2gth of this Month, at 3 o'clock precisely, for the Election of 
a Council and Officers for the ensuing Year. 


FREDERICK CURREY, Secretary. 


UNIVERSITY COLLEGE, BRISTOL. 


The COUNCIL is prepared to receive APPLICATIONS for the Office 
of Principal of this College, which has now been open for one Session. ‘The 
duty of the Principal will be to superintend the general working of the 
College ; he may als» hold a Professorship. The Income of the Principal 
will be partly dependent on Fees, but is guaranteed to amount to 500/. a 
year, with at least 2007. a year in addition if he holds a Professorship. Ap- 
plications, with Testimonials or References, should be sent to the Secretary 
not later than June 20. For further information as to particulars, apply to 


EDWARD STOCK, M.R.C.S., Secretary. _ 


ROYAL 





BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
PROFESSOR JAMES DEWAR, M.A., F.R.S.E., will on TUESDAY 
22, at ‘hree o'clock, begin a COURSE of THREE LEC- 
SS “On the CHEMICAL PHILOSOPHY of Sir 
DAVY.’ 





INSTITUTION OF GREAT. 


HUMPHRY | 


Subscription to this Course, Half-a-Guinea; to all the Courses in the | 


Season, ‘Two Guineas. 


CLIFTON COLLEGE. 
ENTRANCE SCHOLARSHPS, £25 To £90 A YEAR. 
Examination begins WEDNESDAY, June 20. 
A Scholarship may be won by proficiency in Classics, or Mathematics, or 
Natural Science, or French and German, with English. Apply to HEav- 
MASTER or SECRETARY, Clifton College, Bristol. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 
Sound General Education for Boys. 
Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 
References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S,; Dr. Tyndall, F.R.S. ; Dr. Voelcker, | 


F.R.S. ; Dr. Williamson, F.R.S. 
C. WILLMORE, Principal. 


ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for | 


Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 


| Ditto Hammer Holder and Strap ... 


CLERGYMAN.—An M.A. of Oxford and 


First Class man in Mathematical Honours, would be happy to READ 
with GENTLEMEN preparing for University or other Examinations, 
during the months of August and September. Classics, Mathematics, 
Chemistry, and Physics. Cnemical and Physical Laboratories complete 
in everyrespect. A very interesting locality. Apply to “Carbon,” care 
of Publishers, NATURE. 





CAMBRIDGE GRADUATE, Scholar of his 


College, desires 2 Natural Science Mastership in a good School. Spe- 
cial subjects: Chemistry, Physics, and Physiology. rofessor’s testi- 
monials. Wonld undertake Mathematics if required.—F.C.S., Union 
Society, Cambridge. 


SCIENCE-MASTER, Lecturer, or Tutor, 


in Chemistry, Physics, Geology, and Elementary Mathematics. Has 
studied under the first professors ; published original work ; medallist 
(age 25) —-Address ALpna, 60, Greek Street, Soho, Westminster. 


THE ROYAL AQUARIUM, WEST. 
MINSTER. 


All the Tanks are now complete. Latest Arrivals:—Three Monster 
oom from the Mississippi ; Angler, or Devil-fish ; Thirty Octopods, 
c. 





The Fish are fed after the Afternoon Concert. 
Admission Daily, ONE SHILLING. 





| 


BRYCE M. WRIGHT'S LATEST ARRIVALS. 


SHELLS.—Mitra Morchii, Conus Rhododendron, C. Cen. 
turio, C. D’Orbignyi, C. Zonatus, C. Nobilis, C. Timo. 
rensis, &c. Voluta Thatcheri, V. Maculata, V. Reticulata, 
&e. Latiaxsis Mawei, Marginella Mosaica, Cypre1 Tes- 
selata, Helix Gealii, H. Farafanga, H. Xystera, Bulimus 
Hartwegi, B. Peelii, B. Victor, &c. 

FOSSILS.—Very fine Ichthyosaurus from the Lias of Lyme 
Regis, Ammonites from the Oxford Clay, Large new Series 
of Lias and Silurian Fossils. 

MINERALS.—Tourmalines from the Arctic Expedition, 
Emeralds in Matrix, Santé Fé de Bogota. Some very fine 
specimens of the Glass Rope Coral HYALONEMA SiE- 
BOLDII, WITH SPONGE, from Japan. 


BRYCE M. WRIGHT, F.R.G.S., &c., 
go, GREAT RUSSELL STREET, BLOOMSBURY, LONDON, W.C. 
WOOD ENGRAVING. 
ARTISTIC, AND PICTORIAL ENGRAVER 
R, A. CHEFFINS, 


42, Essex Street, Stranp, Lonpon, W.C. 


MECHANICAL, 


ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
---‘* As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

100 Specimens, in Cabinet, with 3 Trays oo £2 2 0 

200 Specimens, in Cabinet, with 5 ‘Trays oo oe § § O 

300 Specimens, in Cabinet, with 9 Drawers .. «. 10 10 0 

400 Specimens, in Cabinet, with 13 Drawers ee 21 0 0 


More extensive Collections at 50 to 5.000 Guineas each. 





To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in Nature last year, is still open, and more 
than twelve thousand Specimens, ali carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 

articulars of Subscription may be obtained by writing to THomas FLoyp, 
isq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


MINERALOGY AND GEOLOGY 
MISCELLANEOUS COLLECTIONS, &c. 


48 assorted Minerals for Blowpipe Experiments, with printed List, 
in Pocket Case ooo eve 

Ba wm «a am a om a a 

Moh’s Scale of Hardness of Minerals, 9 Specimens 
Comvemient Case wc sc cee cee cr ccc c0e ee 088 wte ace 

Von Kohbell’s Scale of Fusibility of Minerals, 6 Specimens in 
Pocket Case 2. so 00 a ae ae ea ee 

Geological Collecting Bag complete... 





(second series) 
with File, ina 
° 
~ oe oe tee eee owe O 


oe . eee oo @& 


Geological Charts, Books, Hammer, Chisels, Lenses, Acid Bottles 
Glass-capped Boxes, Cement for Mounting and Repairing Fossils 
Tablets, Card Trays, &c., &c. 


Minerals, Fossils, and Rocks, sent on Approval and for 


selection to all parts of the World. 


THOMAS J. DOWNING, 
38, WHISKIN STREET, LONDON, E.C. 
CATALOGUES FREE, 


ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW POPULAR BINOCULAR MICROSCOPE 
12 125, 
HOW’S STUDENT’S MICROSCOPE, £5 55. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY. 

How & Co.'s Series of Geological Diagrams for the Lantern, consisting of 
Sections of Strata, Groups of Fossils, Restorations of Extinct Animals, &c. 
Catalogue on Application. 

Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 


JAMES HOW & CoO, 
(Late 2, Foster Lane), 
5 ST. BRIDE STREET, LONDON. 
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Sale by Auction, 


Scientific Instruments. 


MR. J.C. STEVENS will Sell by Auction, 
at his Great Rooms, 38, King Street, Covent Garden, on FRIDAY and 
SATURDAY, May 18 and 10, an Equatorially Mounted 84-inch 

SILVERED GLASS REFLECTING TELESCOPE, with movable 

Hour Circle and Driving Clock, &c., by Troughton and Simms ; also 

an Achromatic Telescope, with 33-inch object glass, 4}-foot focus Equa- 

torially Mounted, with circles divided on Silver, &c., by Troughtor 
and Simms—two Altitude and Azimuth Instruments, 16-inch circles 
divided on silver—Transit Clock, by J. Bruse—an Achromatic Tele- 
cope, with 53 inch triple object-glass; a'so Refractory Telescope on 
claw-stand, Alt-Azimuth, with 2 eye-pieces, 3m Aperture and Reflecting 

Telescope by Browning, with Silvered Glass Speculum by Witte, on 

Alt-Azimuth Stand, with Various Powers, &c. —Reflecting Circle, divided 

on Silver, by Troughton and Simms—Sextants, Microscopes, and Ob- 

jects for ditto, Opera and Race Glasses, Photographic Apparatus, and 
the usual Miscellaneous Assortment. 


On view the Mornings of Sale, and Catalogues had. 





THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the xst and rsth of the month, price 4¢.; Subscription per 
Annum, post free in Great Britain, gs. 
CONTENTS FOR APRIL 15. 
t.—Quadruplex Telegraphy. 
2,—On a New System of Duplex Telegraphy. (With Illustrations.) 
3.—Phelps’ Electro-motor Printing Telegraph. (With Illustrations.) 
.—Notes. 
5.—Traffic Receipts. 
.—City Notes. 
.—Society of Telegraph Engineers. 
3.—Patents. 
9.—Correspondence. 


London: HAUGHTON & CO., 10, Paternoster Row, 
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Hydrates: W. — say-—Certain Bismuth Compounds. Part VI.: M. 
MP. Muir, —Th ory of the Luminous and Non-Luminous Flame: 5. 
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8.—The Causes of the 


ms 1eTy OF ARTS, at 8.— Measurement ar d Se ttlement 
Ellis, 
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PHYSICAL SOCIETY, at 3.-On the Friction of Waterand o ak Liquids, and 
on Ice as an oocyst , Profes sors J. Perry and Ayrton.—On Spectro 
sopy: Lieut. -Col. Campbe 1. 
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Single Copies, 1s. each. Registered for transmission abroa 
Offices—5, Bond Court, Walbrook, London, E.C. 


: NA TURE” SERIES. 
The BIRTH of CHEMISTRY. By G. F. 


— F.C.S., F R.A.S. With Illustrations. Crown 8vo. 
The SPECTROSCOPE and its APPLICA- 











TIONS. By J. NORMAN —-* F.R.S. With Illustrations. 
Second Edition. Crown 8vo. 3s. 
The ORIGIN and METAMORPHOSES of 


INSECTS. By Sir JOHN LUBBOCK, ~> 7 F.R.S. With Lllus- 
trations. Second Edition. Crown 8vo. 3s. 6« 


The TRANSIT of VENUS. “By G. Forbes, 


B.A., Professor of Natural Philosophy in the Andersonian Wabewsity, 
Glasgow. With numerous Illustrations. Crown 8vo. 3s, 6d. 


The COMMON FROG. By St. 
MIVART, F.R.S. Illustrated. Crown 8vo. 35. 6d. 

POLARISATION of LIGHT. 
SPOTTISWOODE, LL.D., F.R.S. _ Illustrated. 


3s. 6d. 

Gn BRITISH WILD FLOWERS ocon- 
sidered in Relation to Insects. By Sir JOHN LUBBOCK, M.P., 
F.R.S. Illustrated. Crown 8vo. 45. 6d. 

Others to follow. 


MACMILLAN anp CO. 


George 
By W. 


Crown 8vo 


London : 


" RUPTURES —BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 

tive invention in the curative treatment of Hernia. The useof 

a steel spring, so often hurtful in its effects, is here avoided ; a 

soft bandage being worn round the body, while the requisite 

resisting power is su — by the MOC-MAIN PAD and 

I PATENT LEVER, fitting with so much ease and closeness 

< 4 that it cannot be detected, and may be worn during sleep. A 

cy»? . * descriptive circular may be had, and the Truss (which cannot 

{fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 
Price of a Single Truss 16s., 215., 26s. 6d., and 315. 7 





——— < ___ 


Post 
free. 





ts Double ,, 315. ‘6d, 425.5 and. 52s. 6d. 
eat Umbilical ,, 425. and 52s. 6d. 


Post Office Order to be made payable to John White, Post Office, Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawa 
on over an ordinary stocking. Price 4s. 6d., 7s.6d. 105., aud 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 





THE LIFE-WORK OF LIEBIG IN EX- 

PERIMENTAL and PHILOSOPHIC CHEMISTRY; with Allu- 

| sions to his Influence on the Development of the Collateral re 

and of the Useful Arts. By A. W. HOFMANN, F.R.S., V.P.C.S., 
Professor of Chemistry, Berlin. With Portrait of Liebig. 8vo. 5s. 


MACMILLAN anp CO., London. 
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Fust published, Medium 8vo, price 215. 
PERU: 
Incidents of Travel and Exploration in the Lands of the Incas. 
By E. GEORGE SQUIER, M.A., F.S.A., 


LATE U.S. COMMISSIONER TO PERU, 
AuTHOR oF ** NICARAGUA,” ** ANCIENT MONUMENTS OF MISSISSIPPI VALLEY,” ETC,, ETC., ETC. 


WITH THREE HUNDRED ILLUSTRATIONS. 


Tue early Spanish chroniclers have almost exhausted their rich and glowing language in describing the empire of the Incas, which 
hadsspread itself among the valleys and over the slopes of the Andes of Peru, and the eloquent pen of Prescott has traced the story 
of their conquest and overthrow—an episode in the history of the world which surpasses romance in the marvellousness of its details, 
and in its deep and tragic interest. The subversion of the empire was so sudden and complete, that the chroniclers who followed 
the Spanish armies had scarcely time to record the manners and habits of the people in their more obvious and superficial aspects, 
none to devote to the investigation of the principles of their social and civil organizations, and the elucidation of their primitive 
history. To discover these principles and clear up the mists which rest upon their origin and development, isa task that has been 
reserved for the student and archeologist of later times. To this task Mr. Squier has devoted himself in this work, and under an 
entertaining narrative of travel are found the threads of tradition unravelled, and the monuments of a departed race reconstructed 
in a manner that cannot fail to strike the reader with amazement at the advanced state of civilization which had been attained by a 
race which has been swept from the earth as barbarian. 


MACMILLAN AND CO., LONDON. 


' 


IN EIGHTEEN MONTHLY PARTS, PRICE 1s. EACH. 


THE FORCES OF NATURE: 


A POPULAR INTRODUCTION 
TO THE STUDY OF PHYSICAL PHENOMENA. 


BY 


AMEDEE GUILLEMIN. 


Translated from the French by Mrs. LOCKYER, and Edited, with Additions 
and Notes, by J. NORMAN LOCKYER, F.R.S. 


ILLUSTRATED BY NEARLY FIVE HUNDRED ENGRAVINGS. 


The “ Forces of Nature” has hitherto been accessible in England only in an expensive edition in one large 
volume. It appears to the publishers that by issuing it in monthly parts, at about half the original cost, they 
will bring it within the reach of a wider circle. ‘They believe it is not too much to say that there is no work 
in the language from which the general reader can obtain a clearer view of the principles of physical science, 
and that it is as sound and accurate as it is popular. The number and beauty of the illustrations, and the 
lucidity of the style, have given it an enormous circulation in France, and two very large editions have been 
sold in England, The whole book has been thoroughly edited and adapted for the English public by Mr. J. 
NORMAN LOCKYER, F.R.S., whose name is a guarantee not only for the scientific accuracy, but for the 
completeness and lateness of the information. 

The first of the seven books of which it consists treats of GRAVITY and ATTRACTION, the weight of air and 
gases, the pendulum, the balance, and the barometer. The second discusses the phenomena of sounD, the 
propagation of sound in air and tubes, and the theory and explanation of musical instruments. The third of 
-he laws of LiGHT and coLour, phosphorescence, double refraction, diffraction, and polarisation. The fourth 
book is devoted to HEAT. The fifth and sixth to MAGNETISM and ELECTRICITY, and the seventh discusses the 
rainbow, the rise of clouds and fog, and the whole subject of arMosPHERIC METEORS. There is a very complete 
and elaborate index to the work. 


The First Part will be issued on May 1, and the publication will be continued monthly, the whole being 
completed in Eighteen Parts. 

The Daily News says :—-** The method of pictorial illustration, accompanied as it is by descriptions of singular clearness, make 
the experiments as easy to understand as though they were actually performed before the reader. There are 450 of these illustrations, 
all well executed, and so admirably fitted to the text as to make the book interesting to young people, while it is at the same time 
worthy of the notice of the student,” 

The Saturday Review remarks :—“ Altogether the work may be said to have no parallel, either in point of fulness or attraction, 
as a popular manual of physical science.” 


MACMILLAN AND CO., LONDON. 
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BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
AND TO THE ROYAL FAMILY. 





Is Officially Ceitified as the most efiicient and la-ting ‘or removing sewaze, lime, and lead from 
water. See Repoit of Reyal Commission, presented to Parliament, Session 1875. Weekly Report 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultura 
Sociéty of England, Vol. XL, Part 1, 1875. See also leading articles in the Zimes, February 1, 
1877, the Zvening Standard, February 2, 1877, Xe. 

“*Tndeed we found that myriads of minute worms were developed in the Animal Charcoal, snd 
passed out with the water.”— A’efort of Royal Commission, p. 220. ) 


NO CHARCOAL IN THE SPONGY IRON FILTER. 


i co = 

| FILTERED Beant 

\ mC EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
oe AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 








IN CROWN S8vo, CLOTH, PRICE 12s. 62, ILLUSTRATED. 


HISTORIA FILICUM. 


An Exposition of the NATURE, NUMBER, and ORGANOGRAPHY of FERNS, 
and a Review of the Principles upon which Genera are founded, and the Systems of 
Classification of the principal Authors, IVith a New General Arrangement, Characters 
of the Genera, Remarks on the Relationship to one another, their Species, Reference to 


Authors, Geographical Distribution &c., &e. 


With THIRTY LITHOGRAPHIC PLATES by W. H. FITCH, F.L.S., illustrating the Character of the Tribes 


By JOHN SMITH, 


Ex-Curator of the Royal Botanic Garden, Kew, Author of ‘Ferns, British and Foreign,” &c. ~ 


‘* Interspersed as it is with many critical remarks, the fruits Previous to the publication of this book, Sir William Hooker 
of long-continued observation in an exceptionally favourable | speaking of the Kew collection of Ferns, says, it is ‘the fines: 
position, Mr, Smith’s book will be welcomed by all students of — in cultivation, the formation of which is mainly due to the excr- 
Ferns, even those by whom his conclusions may not be adopted. __ tions and ability of Mr. John Smith, who for forty-three years 
No one anxious to work up a thorough knowledge of Ferns — held an important position among the officers of the Royal 
can afford to do without it.”—J. M., Gardeners’ Chronicle, Gardens. His knowledge of Ferns and his writings upon them 

‘* The book is worthy of careful study by every one who is _ justly entitle him to rank among the most distinguished ptero- 
interested in the subject.” —NATURE. | dologists of the present day.”— Synopsis Filicum, 1865. 


MACMILLAN anpb CO., LONDON. 





IN 8vo, PRICE 18s. 


PAPERS ON ELECTROSTATICS AND MAGNETISM. 
SIR WILLIAM THOMSON, F.R.S. 


The Aviencum says :—‘‘ Every student of the subject, however, will be glad to have these articles thus collected in an 
easily accessible form, for they are all important, and of some it is not too much to ‘say that their importance in the science 
of electricity can hardly be over-estimated.” 


MACMILLAN AND CO., LONDON. 





Printed by R. Cray, Sons, AND TayLor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co. at the Office, 21 Astor Place, New York.—Tnurspay, May 17, 1877. 
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[PRICE $5 PER ANN. 
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Registered as a Newspaper at the General Post Office. } fAll Rights are Reserved 





BROWNING’S 


ASTRONOMICAL 
TELESCOPES. 


Silvered glass REFLECTING 
TELESCOPE, with — Parabolic 
Mirror 6) in. diameter, 53 ft. 
focus, mounted on Altazimuth 
Stand, with quick and slow fine 
screw motions, both in altitude 
and azimuth, and two  Hook’s 
joints, and three eye-pieces, mag- 
nifying respectively, 100, 200, and 
300 diameters. 


PRICE £36 6s. Od. 


List of Prices of Telescopes free. 
Just published, Sixth Edition, with much 
New Matter. 


A PLEA for REFLECTORS ; 
Being a Description of the New 
Astronomical Telescopes, with. sil- 
vered glass specula, and instructions 
for using and adjusting them, with 
many Illustrations and Coloured 
Frontispiece of Jupiter. By JOHN 
BROWNING, F.R.A.S.—One Shil- 
ling, post free. 


JOHN BROWNING, 


Optical and Physical Instrument Maker ti 
HM. Government, the Roval Soctety, the 
Royal Observatories of Grienwich, Edin- 


, J, ow, ~ 
OU ER, Sn lsy OC 


63, STRAND, W.G., LONDON. 


Factory—Southampton Street and Exeter Street, 
London. 


Prize MEDAL, 1862. ESTABLISHED 100 YEARS. 


Microscopes, Sp 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatumy, Physiology, 
Botany, Entomology, and every branch of Microscopical Science. J. D. 
Méller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and pest free, and Objects delivered in U.S.A. and British Colonies. 

EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 


UNIVERSITY COLLEGE, BRISTOL. 


The COUNCIL is prepared to receive APPLICATIONS for the Office 
of Principal of this College, which has now been open for one Session. The 
duty of the Priucipal wiil be to superintend the general vorking of the 
College ; he may als» hold a Professorship. The Income of the Principal 
will be partly dependent on Fees, but is guaranteed to amount to soo/. a 
year, with at least 200/ a year in addition if he holds a Professorship. Ap- 
plications, with Testimonials or References, should be sent to the Secretary 
not later than June 20. For further information as to particulars, apply to 
EDWARD STOCK, M.R.C.S., Secretary. 





CLIFTON COLLEGE. 
ENTRANCE SCHOLARSHPS, £25 to £90 A YEAR. 
Examination begins WEDNESDAY, June 20. 
A Scholarship may be won by proficiency in Classics, or Mathematics, or 
Natural Science, or French and German, with English. Apply to Heav- 
MASTER or SECRETARY, Clifton College, Bristol. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S. ; Dr. Voelcker, 
F.R.S. ; Dr. Williamson, F.R.S. 

C. WILLMORE, Principal. 





THE ROYAL AQUARIUM, WEST. 
MINSTER. 


All the Tanks are new complete. 


Latest Arrivals:—Three Monster 
| 


| BRYCE M. WRIGHT'S LATEST ARRIVALS. 


| SHELLS.—Mitra Mérchii, Conus Rhododendron, C. Cen. 
turio, C. D’Orbignyi, C. Zonatus, C. Nobilis, C. Timo. 
rensis, &c. Voluta Thatcheri, V. Maculata, V. Reticulata, 
&e. Latiaxsis Mawei, Marginella Mosaica, Cyprzea Tes- 
selata, Helix Gealii, H. Farafanga, H. Xystera, Bulimus 
Hartwegi, B. Peelii, B. Victor, &c. 

FOSSILS.—Very fine Ichthyosaurus from the Lias of Lyme 
Regis, Ammonites from the Oxford Clay, Large new Series 
of Lias and Silurian Fossils. 

MINERALS.—Tourmalines from the Arctic Expedition, 
Emeralds in Matrix, Santé Fé de Bogota. Some very fine 
specimens of the Glass Rope Coral I[YALONEMA Sir- 
BOLDII, WITH SPONGE, from Japan. 


BRYCE M. WRIGHT, F.R.G.S., &c., 
go, GREAT RUSSELL STREET, BLOOMSBURY, LONDON, W.C 








WOOD ENGRAVING. 
ARTISTIC, AND PICTORIAL ENGRAVER. 
R. A. CHEFFINS, 


42, Essex STREET, STRAND, Lonpon, W.C. 


GEOLOGY.—In the Preface to the Student's 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at K 
College, London.” These Collectious are supplied on the follow:nz 
terms, in plain Mahogany Cabinets:— 
Specimens, in Cabinet, with 3 Trays «+ «6 
Specimens, in Cabinet, with 5 Trays .. 
Specimens, in Cabinet, with 9 Drawers ore ene 
Specimens, in Cabinet, with 13 Drawers... es 


More extensive Collections at 50 to 5.000 Guineas each. 


MECHANICAL, 


100 
200 
300 
400 


«w. £2 2 0 
te ed 
190 10. O 
a1 oo 





Alligators from the Mississippi ; Angler, or Devil-fish ; Thirty O 
&c. 
The Fish are fed after the Afternoon Concert. 
Admission Daily, ONE SHILLING. 
SCIENCE-MASTER, Lecturer, or Tutor, 
in Chemistry, Physics, Geology, and Elementary Mathematics. Has 


studied uader the first pro‘essors ; published original work ; medallist 
(age 25) —-Address ALrna, 60, Greek Street, Soho, Westminster. 





A 


First Class man in Mathematical Honours, would be happy to READ 
with GENTLEMEN preparing for University or other Examinations, 
during the months of August and September Classics, Mathematics, 
Chemistry, and Physics. Cuemical and Physical Laboratories complete 
in everyrespect. A very interesting locality. Apply to “Carbon,” care 
of Pubhshers, NATURE 


ROCK SECTIONS 
MICROSCOPICAL INVESTIGATION 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW POPULAR BINOCULAR MICROSCOPE 
12 325s. 
HOW’S STUDENT'S MICROSCOPE, £5 58. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY. 

How & Co.'s Series of Geological Diagrams for the Lantern, consisting of 
Sections of Strata, Groups of Fossils, Restorations of Extinct Animals, &c. 
Catalogue on Application. 

Catalogue ef Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 

JAMES HOW @& co., 

(Late 2, Foster Lane), 
BRIDE STREET, LONDON. 


TO MINERALOGISTS., 


THOS. D. RUSSELL 


Has now on hand a large number of select Minerals, con- 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganite, Cassi- 
terite, Cerussite, Pyromorphite, Specular Iron, Limonite, 
Gocthite, Marcasite, Cuprite, &c, The Minerals are about 14 
to 2 inches square, and are offered for sale at 6s. to gs. per 
dozen specimens. Parcels sent for selection to known or 
approved applicants. Catalogue of Collections of Fossils, 
Microscopic Objects, Crustacea, &c., post-free. 

THOMAS D. RUSSELL, 
48, Essex STREET, STRAND, 





FOR 
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oo 
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CLERGYMAN.—An M.A. of Oxford and | 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin NATuRg last year, is still open, and more 
than twelve theusand Specimens, al: carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 

articulars of Subscription may be obtained by writing to THomas FLoyp, 
isq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 





MINERALOGY AND GEOLOGY 
MISCELLANEOUS COLLECTIONS, &c. 


48 assorted Minerals for Blowpipe Experiments, with printed 
in Pocket Case . . eee eee ve 
GB ittO 0s 00 cco cee cee cee cee cee cee cee «= (SCOR Series) 
Moh’s Scale of Hardness of Minerals, 9 Specimens with File, in a 
convenient Case .. 
Von Kohbell’s Scale 
Pocket Case sss sco ce coe ace 
Geological Collecting Bag complete ae 4 
Ditto Hammer Holder and Strap .. ose see ase ee oo « © 2 @ 
Geological Charts, Books, Hammer, Chisels, Lenses, Acid Bottles 
Glass-capped Boxes, Cement for Mounting and Repairing Fossiis 
Tablets, Card Trays, &c., &c. 
Minerals, Fossils, and Rocks, sent on Approval and for 
selection to all parts of the World. 


THOMAS J. DOWNING, 
38, WHISKIN STREET, LONDON, E.C. 
CATALOGUES FREE, 


ist, 


eT er 


of Fusibility of Minerals, 6 Specimens in 


2,000 FOSSILS COLLECTED from every 
BRITISH FORMATION, Classified and Named. Price £10 10s.— 
Apply “‘A.B.,” Leach’s Library, Grand Parade, Eastbourne. 








THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Jonn ALGernon Crarkr, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 

of Agriculture of Great Britain (whieh now number upwards of 15,000 

members), besides giving original papers on practical farming, and a mass of 

intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening 50 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, rss. a year post free. 

Published by W. PICKERING, a1, Arundel Street, Strand, W.C. 
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Price 1s. MONTHLY. 


MACMILLAN’S MAGAZINE 
FOR JUNE, 1877. 
CONTENTS. 
I. =, Young Musgrave.” By Mrs. Oliphant. Chapters XVI.—XVII. 
‘Mordecai: A Protest Against the Critics.” ByaJew. By Joseph 
Jacobs. 
3.—‘* The Grosvenor Gallery.” By H. Heathcote Statham. 
‘ —* Colonia Camulodunum.” By Edward A. Freeman, D.C.L., LL.D. 
* Lines on a Beautiful Girt. ” By Frederic W. H. Myers 
é _ Thorough Restorations.” By Rev. W. J. Loftie. 
7.—‘ Political Education.” By Prof. Seeley. 
g.—* Rajah Brooke—The Last of the V thing gs. 
9 —‘‘Germs an Schools.” By Walter C. Perry. 
10.—“ The Clergy and Charitable Relief. ” By C. E. Maurice. 
11.—‘* Count Moltke in Russia.” 
MACMILLAN anp CO., LONDON. 


” 


By Sebastian Evans. 


THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d.; Subscription per 
num, post free in Great Britain, gs. 
CONTENTS FOR APRIB 15. 
1.—Quadruplex Telegraphy. 
2.—-On a New System of Duplex Telegraphy. (With Illustrations.) 
3.—Phelps’ Electro-motor Printing Telegraph. (With Illustrations.) 
4-—Notes. 
s.—Traffic Receipts. 
6.—City Notes. 
7.—Society of Telegraph Engineers. 
3.— Patents. 
y.—Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by J. W. Douctas, R. McLacutian, F.L.S., E. C. Ryg, and 
H. T. Stainton, F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols, may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Henry Trimev, M.B., F.L.S., British Museum ; assisted by 
S. le M. Mocrg, F.L. . Royal Herbarium, Kew. 
Subscriptions for 1877 (:2s. post free i in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 62. bound in cloth), also covers for the volume (price 1s.), 
ond tack aumbes. 








On the rst cf every Month, price Sixpence, 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the assistance of 

Freperick Bonn, F.Z.S. FREDERICK SMITH. 

Epwarp A. Fitcu. J. Jenner Wer, F.L.S. 

— A. Power, M.D. F. BucHANAN Wuirte, M.D. 

Juring the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
humerous Woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS. 
a, oe Fourpence. Edited by P. L. Simmonps. 
NT & CO., PATERNOSTER ROW. 
ieaatesiian Subscriptions, and all Communications te be addressed 
to the Proprietor, P. L. SIMMONDS, 29, Cheapside, London, E.C. 





In Crown 8vo, price gs. ni 
SOUND and MUSIC: a Non-Mathemati- 
cal Treatise on the ky ey Constitution of Musical Sounds and Har- 
mony, includin: hief Acoustical Discoveries of Prof. Helmholtz. 
By SEDLEY AYLOR, M.A., late Fellow of Trinity College, Cam- 
ge. 
MACMILLAN an» CO., LONDON. 





THE “HANSA,” 


Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Pnce 
12s. tor twelve months. Advertisements 4d. a line, widely spread by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freepen, M.R., Hamburgh, Alexander Street, 8 


“That excellent periodical Tus Garpzn.”—Professor Owan. 


THE GARDEN: A Weekly Illustrated 
ournal of Gardening in all its Branches. Founded and Conducted by 
V. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“Mr. Robinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Gardex. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove, 
Notes and Questiuns. The Household. 

Market Gardening. The Wild Garden. 

‘frees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64d. 
Terms of Subscription.—Sent direct from the Office in London, post free, 
ayable in advance—For One Year, 26s. ; Half_a Year, 14s. ; Quarter ofa 
— qs. Address all letters concerning hehanteelans to—T he ublisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is inv aluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agnicultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post, 34¢. Annual Subscription, payable in advance, 14S. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED ) 1843. 








Oe the rst st of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
celight in Natural History. Reports of the Scientific Meetings of the 
xinnean, Zoological, and Entomological Sccieties ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Rgvigw OF THE MALT AND Hor TRADES; AND WINE AND SpiRIT TRADE 
RECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
‘* The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Cepies, rs. each. Registered for transmission abroad. 
ffices—s, Bond Court, Walbrook, London, E.C. 








XXVIl1 


NATURE 


[ May 24, 1877 


This day, in 8vo, price 6s. 6d. 
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This day, in 8vo, price 12s. 6, Vow. I. of 


THE THEORY 


RAYLE 


LORD 


OF SOUND. 


IGH, F.RS., 


Formerly Fellow of Trinity College, Cambridge. 


MACMILLAN AND CO., 


Now ready, Illustrated, with Coloured Map, Woodcuts, &c., price 6s. 


FIELD GEOLOGY. 


A Practicat Guipe to GrorocicaL SurVEVING, THE MrEtTnops oF 
Fiei.p PRoceDURE AND OBSERVATION. 


By W. HENRY PENNING, F.G.S., of H.M. Geological Survey. 


The PALZONTOLOGY by A. J. JUKES-BROWN, B.A., F.G.S., 
H.M. Geological Survey. 


“* A concise handbook of field geology.”—Geologica? Magazine. 

**A want which has long been felt and frequently expressed "— Nature. 

“Mr. Penning has plz aced all real students of field geology under a great 
obligation.” —Science Gossip. 

“ However many text-books the ¢ geological student may already possess, 
he will do well to add this to his stock.”—Academy. 

“A most invaluable guide to any wishing to map a district for them- 
selves.” —A rgonant. 


BAILLIERE, TINDALL, & COX, 20, King William Street, 


London : 
Strand, and at all the Bookstalls. 





Recently published in 8vo, ros. 6. 
The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By ' 
MACLAGAN, M.D. 


“ We think it well that such a book as this should be written. It places 


before the reader in clear and unmistakable terms what is meant by the germ 
| 


theory of disease.” —Lancet. 
** An able and exhaustive inquiry.”"—Puddie Health. 


“ A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is tull of suggestions, and one which all physicians who 


claim to have an opinion on the germ theory are bound to read carefully.— | 


Medical Examiner. 


‘Brings before us in a simple and clear form what the facts are which | 


must be accounted for. The profession should be grateful to Dr, Maclagan 
for showing the actual position of the advocates of the germ theory at the 
present time.”—London Medical Reord. 


MACMILLAN & CO., London. 





Just published, in Svo, price 10s. 6d. cloth. 


RIVER TERRACES; Letters on Geological 
and other Subjects. By Colonel GEORGE GREENWCOD. With a 
Brief Memoir of the Author, 


London: LONGMANS anv CO, 





LONDON. 


BY DR. LIONEL BEALE, F.R.3., 
Professor of Medicine in King’s College, and Physician to the Hospital. 
On LIFE and on VITAL ACTION in a La an 


DISEASE. 5s. 
BIOPLASM. An Introduction to Fhysiology and Medici ne. 


6s. 6d 
DISEASE GERMS, and Py the TREATMENT of the 
FEVERISH STATE. 125. 
KIDNEY DISEASES, URINARY DEPOSITS, and CAL- 
CULOUS DISORDERS. Third Edition. 25s. 
LIFE THEORIES and RELIGIOUS THOUGHT. 55. 6d. 
PROTOPLASM. Third Edition, very much enlarged. 10/.64. 
The MICROSCOPE in MEDICINE. Fourth Edition. 


[Shoriiy. 
London: J. & A. CHURCHILL. 





NEW ELEMENTARY BOOK ON PHYSICS BY PROF. EVERETT. 
Just published, with numerous Woodcuts, 16mo, cloth, 3s. 6d. 
ELEMENTARY TEXT-BOOK OF PHY- 

SICS. By J. D. EVERETT, D.C.L., F.R.S., Professor of Natur ul 
Philosophy in oe College, Beltast, Translator and Editor of 
“* Deschanel’s Natural Philosophy,” &c. 
London: BLACKIE & SON, Paternoster Buildings. 
Now ready, with Engravings, crown 8vo, 6s. 6a. 
HEADACHES: THEIR CAUSES, 
NATURE, AND TREATMENT. 


3y W. H. DAY, M D., M.R.C.P.L., 
Physician to the Samaritan Hospital for Women and Children. 
ats & A. CHURCHILL, New Burlington Street. 


TEXT-BOOKS OF SCIENCE, 
In small 8vo, with 56 Diagrams and Figures, price 6s. 


The ART of ELECTRO-METALLURGY, 


including all known Processes of Electro-Deposition. By G. € GORE, 
LL.D., ¥.R.S. (forming one of Messrs. Longmans and Co.’s Series 
of ‘Text-Books of Science, Mechanical and Physical,” edited by C: 
W. MERRIFIELD, F.R.S.) 


London: LONGMANS & CO. 
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LONDON 
THURSDAY, May 24. 
LINNEAN SOCIETY, at 3.—Anniversary. 
Roya INSTITUTION, at 3.—Heat: Prof. Tyndall. 
FRIDAY, May 25. 

Roya INSTITUTION, at 9.—Evolution of Nerves: G. J. Romanes. 
QuekeTT Crus, at 8.—The Staining of Vegetable Tissues: W. H. Gilburt. 
SATURDAY, May 26. 

Rovat INSTITUTION, at 3.—Modern French Poetry: W. H. Pollock. 
VHYSICAL Socirty, at 3.—On the Friction of Water and other Liquids, and 
on Ice as an Electrolyte: Professors J. Perry and Ayrton.—On Spectro- 
copy: Lieut. -Col. Campbell. 
MONDAY, May 28. 
GEOGRAPHICAL Socigty, at r.—Anniversary. 
TUESDAY, May 29. 
ITUTION, at 3.—Davy's Chemical Philosophy: Prof. Dewar. 
WEDNESDAY, May 30. 
12TY OF ARTS, at 8. 
THURSDAY, May 31. 
VAL Society, at 8.30. 
IETY OF ANTIQUARIES, at 5.30. 
at INSTITUTION, at 3—Heat: Prof. Tyndall. 
FRIDAY, June t. 
RovAL INSTITUTION, at 9.—History of Education: 
SATURDAY, Jcne 2. 
IN, at 3.—Discoveries at Mycenze: C. T. Newton. 


Oscar Browning. 
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a 7 if \NT 
LIGHTNING CONDUCTORS. 
Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

itis simple in its application, no insulators being required, and it eests 
only one shilling per foot for the standard size, which is safe in any storm. 
R. S. NEWALL & CO., 130, STRAND, W.C. 

36, WATERLOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 
MANU FACTORY—GATESHEAD-ON-TYNE. 





PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 


, PUDDINGS, BLANC-MANGE, AND 
HER TABLE DELICACIES. 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
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CONTENTS OF THE NUMBER FOR MAY 17, 1877. 


Science and War. By H. Baden Pritchard. 
The Owens College University Question. 
Nicholson’s ‘‘ Life-History of the Earth.” 


Our Book Shelf :— 
“Geological Survey of Canada. Report of Progress for 1874-75.”— 
R. L Jack. 
Brown's ‘‘ Schools of Forestry in Europe. A Plea for the Creation of a 
School of Forestry in Connection with the Arboretum at Edinburgh.” 
Schmidt’s ‘‘ Unser Sonnenkérper, nach seiner physikalischen, sprach- 
lichen und mythologischen Seite hin betrachtet. 


Letters to the Editor :— 
Passage of Plants Across the Atlantic—Haplomitrium Hookeri, Lyell. — 
Henry H. Higgins. 
Patenas in Ceylon.—Rev. R. Abbay- 
The Greenland Seal Fishery.—Thomas Southwell. 
A New Lecture Experiment for Proving the Compound Nature of White 
Light.—Wnm. Terrill. 
The Araucaria —James Elliot. 
The Hibernation of Swallows.—X. 
Two Remarkable Meteors.—W. H. S. J. Hope. 
Yellow Crocuses. —W. von Freeden. 
Sound and Light.—Dr. Henry Muirhead, 
Cloud Colours.—H. C. 
The Progress of Evolution. 
Engineering Education in Japan. 
Suspected Relations between the Sun and Earth, III. 
Stewart, F.R.S. (With Illustrations. ) 
The South African Museum. 
Spongy Iron Filters. ; . 
Centroids and their Application to Some Mechanical Prob!ems. 


By Pro’, Balfou 


Our Astronomical Column :— 
The Total Sular Eclipse of 1882, May 17. 
The Comets of 1402. 


Meteorological Notes :— 
Variations in the Relation of the Barometric Gradient to the Force o1 
the Wind. 
Climate of Pekin. 
Why the Barometer does not al vays Indicate Real Vertical Press 
Thunderstorms at Antibes on March 26, 1877. 
Meteorology in Italy. 
Meteorology in France. 
Sunday Weather Warnings. 


Geological Notes: 
Geological Map of Belgium. 
Ice-Work in Labrador. 
Human Remains in a Raised Beach. 
Notes. 
University Intelligence. 
Societies and Academies, 
29 AND 30, BEDFORD STREET, STRAND. LONDON. 
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e\steY & SPiLLep 
OPTICIANS: 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force 


GALTON'’S WHISTLES 


For testing the limits of audible sound, tos. 6d. 


TISLEY’ S HARMONOGRAPH, 
For drawing Liss ajor 1s’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on cava or on blackened glass—most attractive for Class 
Desneneteetl on—from £3 10s. to £21. 


172, 


n Curves drawn on card, post free, 3s. per dozen. 


STEREOSCOPIC Ditto, 


Giving visil ly solid figures of wave motions, each 1s. 


Specime 


Lists of Acoustic App 
Harmon 20. 


MICROSCOPES, OBJECTIVES, &c. 


EXHIBITION, PHILADELPHIA, U.S.A, 


A Drawing 
ost Free, 





CENTENNIAL 
The Medal and Hi ighest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


AGENTS, U.S.A. :-INDUSTRIAL FUBLICATION CO., 
176, Broadway, New York. 


trated Catalogue and full Instructions by Post, 6 Stamps. 


Fully Ilu 
Mailed abroad free. 
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'HOLLOWAYS PILLS — 


Is a Certain Cure n Cure for all Disc all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBiLITY, and is unequalled in Female — 


“NATURE” SERIES. 
The BIRTH of CHEMISTRY. By G. F. 


R — ELL, F.C.S., F R.A.S. With Illustrations. Crown &8vo. 


The “SPECTROSCOPE and its APPLICA- 
TIONS. By J. NORMAN a F.R.S. With Illustrations. 


Second Edition. Crown 8vo. 


The ORIGIN and METAMORPHOSES of 
INSECTS. By Sir JOHN LUBBOCK, va 7 F.R.S. With Illus- 
trations. Second Edition. Crown 8vo. 3s. 


The TRANSIT of VENUS. “By G. Forbes, 


L3.A., Professor of Natural Philosophy in the Andersonian cs 
Glasgow. With numerous Illustrations. Crown 8vo. 3s. 


The COMMON FROG. By St 
MIVART, F.R.S. Illustrated. Crown 8vo. 3s. 6d. 

POLARISATION of LIGHT. 
Seay TISWOODE, LL.D., F.R.S. Illustrated. 


on ‘BRITISH WILD FLOWERS con- 
sidered in Relation to Insects. By Sir JOHN LUBBCCK, M.P., 
F.R.S. Illustrated. Crown 8vo. 4s. 6d. 

Others to follow. 

MACMILLAN anp CO. 


George 
By W. 


Crown 8vo. 


London : 


THE LIFE- WORK OF LIEBIG IN EX. 
PERIMENTAL and PHILOSOPHIC CHEMISTRY; with Allu- 
sions to his Influence on the Development of the Collateral Sciences 
and of the Useful Arts. By A. W. HOFMANN, F.R.S., V.P.C.S., 
Professor of Chemistry, Berlin. With Portrait of L fiebig. 8vo. 5S. 


MACMILLAN anp CO., London. 
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W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, w, 
MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6a. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 
BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6d. 
FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 6:2. each; 
Set of Nine, 1/7, Ios. 
ALSO, 
Philosophical Apparatus of every Description. 


Illustrated re 4 St er 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 


For the various Public Examinations. 
Fortable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public ae — Railway Companies throughout 

re 
Flows easily trom the Pen. 
Blotting-paper may be applied at the 
g- 





It writes almost instantly Full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to 

Blot. 

Can be obtained in London, through Messrs. BARcLay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newpery & Sons, Newgate 
Street; Wm. MATHER, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be "had of 


all Stationers. 
“sz ” Caracas Cocoa of such choice — 


FRY S poroatmeest 
CARACAS 


AMERICAN 
CENTENNIAL PRIZE MEDAL 
AWARDED. 


RUPTURES —BY ROYAL LETTERS PATENT. 
WHITE’ S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resistil Pz is supped by the MOC-MAIN PAD and 
PAT. "EN LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., ars., 265. 6d., and 315. 64.) poe 
a. We an iouble ,, 315. 6d., 425.,and 525. 6d. hen 
— ee Umbilical ,, 42s. and 52s. 6d. ‘ 


Fost Office Order to be made payable to John White, Post Office, Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Seshoms and Swelling of the Legs, 
Sprains, &c. They are porous, — in texture, and inexpensive, ani drawn 
on over an ordinary stocking. Price 4s. 6d., 7s.6d. 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


moment of writin 





“*A most and delicious valuable article.”— 
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NOW READY, the FOURTH Edition of 


LOG LETTERS 
*‘THE CHALLENGER: 


BY 


LORD GEORGE CAMPBELL. 


MACMILLAN AND CO., LONDON. 


IN EIGHTEEN MONTHLY PARTS, PRICE 1s. EACH. 


THH FORCES OF NATURE: 


A POPULAR INTRODUCTION 
TO THE STUDY OF PHYSICAL PHENOMENA. 


BY 


AMEDEE GUILLEMIN. 


Translated from the French by Mrs. LOCKYER, and Edited, with Additions 
and Notes, by J. NORMAN LOCKYER, F.R.S. 


ILLUSTRATED BY NEARLY FIVE HUNDRED ENGRAVINGS. 


The “Forces of Nature” has hitherto been accessible in England only in an expensive edition in one large 
volume. It appears to the publishers that by issuing it in monthly parts, at about half the original cost, they 
will bring it within the reach of a wider circle. They believe it is not teo much to say that there is no work 
in the language from which the general reader can obtain a clearer view of the principles of physical science, 
and that it is as sound and accurate as it is popular. The number and beauty of the illustrations, and the 
lucidity of the style, have given it an enormous circulation in France, and two very large editions have been 
sold in England. The whole book has been thoroughly edited and adapted for the English public by Mr. J. 
NORMAN LOCKYER, F.R.S., whose name is a guarantee not only for the scientific accuracy, but for the 
completeness and lateness of the information. 

The first of the seven books of which it consists treats of GRAVITY and ATTRACTION, the weight of air and 
gases, the pendulum, the balance, and the barometer. The second discusses the phenomena of souND, the 
propagation of sound in air and tubes, and the theory and explanation of musical instruments. The third of 
the laws of LIGHT and coLour, phosphorescence, double refraction, diffraction, and polarisation. The fourth 
book is devoted to HEAT. The fifth and sixth to MAGNETISM and ELECTRICITY, and the seventh discusses the 
rainbow, the rise of clouds and fog, and the whole subject of ATMOSPHERIC METEORS. There is a very complete 
and elaborate index to the work. 

The First Part will be tssued on May 1, and the publication will be continued monthly, the whole being 
completed in Eighteen Parts. 

The Daily News says :--‘‘ The method of pictorial illustration, accompanied as it is by descriptions of singular clearness, makes 
the experiments as easy to understand as though they were actually performed before the reader. There are 450 of these illustrations, 
all well executed, and so admirably fitted to the text as to make the book interesting to young people, while it is at the same time 
worthy of the notice of the student.” 

The Saturday Review remarks :—“ Altogether the work may be said to have no parallel, either in point of fulness or attraction, 
as a popular manual of physical science.” 


MACMILLAN AND CO., LONDON. 





IN $Svo, PRICE 18s. 


PAPERS ON ELECTROSTATICS AND MAGNETISM. 


SIR WILLIAM THOMSON, F.R.S. 


The Atheneum says :—‘‘ Every student of the subject, however, will be ory to have these articles thus collected in an 
easily accessible form, for they are all important, and of some it is not too much to say that their importance in the science 
of electricity can hardly be over-estimated.” 


MACMILLAN AND CO., LONDON. 
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TRUE TIME BY OBSERVATIONS OF THE SUN. 
DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds. Short illustrated Pamphlet post free upon 


application. 
E. DENT & CO. 
MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 


— BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
AND TO THE ROYAL FAMILY. 








Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Zimes, February 1, 
1877, the Evening Standard, February 2, 1877, &c. 

‘* Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”— Report of Royal Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 


|rutenep water. \,* A aa 
ac =" EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 





THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 
PATENT CISTFRN FIITF RS, CEAKGED SOLELY WITH ANIMAL CHARCOAL, requiring, when once fixed, no attention whatever. 
nd superior to all others. Vide Professor Frankland’s reports to the Registrar-General, July 1865, November 
1867, and May 1870. See also the Lancet, January 12, 1867. Also Testimonials from Dr. Hassall, September Portable Cistern 
23, 1863; Dr. Lankester, September 30, 1867 ; Dr Letheby, February 15, 1865, and December 1872. i 
Price £1 10s. and upwards Portable Filters on this system, £1 55. to £2 
Patronised and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandring- 
ham; by H.R.H. the Duke of Cambridge ; the é/ite of the Medical Profession; and at the London, St. 
George's, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in- 
stitutions, breweries, &c. Water Testing Apparatus, cos. 6d. and 21s. each. < 
Danchell’s “Testing Apparatus for Discovering the Presence of Impurities in Water” is a most convenient > 
and portable one —Viae Dyk on the Preliminary Duties of Health Officers. - iz 
Pocket Filters 4s. 6d and 6s. each. Household and Fancy Filters from 12s. 6d. BD} ovens 
The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office — 
157, STRAND, W.C. (Four Doors from Somerset House), LONDON 


Read ‘‘ Water: its Impurities and Purification,” price, per post, 2d. 


House Cistern, fitted 
with a Cistern Filter. 





Fust published, Medium 8vo, price 21s. 


PHRU: 


Incidents ot Travel and Exploration in the Lands of the Incas. 
By E. GEORGE SQUIER, M.A., F.S.A., 


Late U.S. CoMMISSIONER TO PERU, 
AvuTHoR oF ‘f NICARAGUA,” *‘ ANCIENT MONUMENTS OF MISSISSIPPI VALLEY,” ETC,, ETC., ETC. 


WITH THREE HUNDRED ILLUSTRATIONS. 


THE early Spanish chroniclers have almost exhausted their rich and glowing language in describing the empire of the Incas, which 
had spread itself among the valleys and over the slopes of the Andes of Peru, and the eloquent pen of Prescott has traced the story 
of their conquest and overthrow—an episode in the history of the world which surpasses romance in the marvellousness of its details, 
and in its deep and tragic interest. The subversion of the empire was so sudden and complete, that the chroniclers who followed 
the Spanish armies had scarcely time to record the manners and habits of the people in their more obvious and superficial aspects, 
none to devote to the investigation of the principles of their social and civil organizations, and the elucidation of their primitive 
history. ‘Lo discover these principles and clear up the mists which rest upon their origin and development, is a task that has been 
reserved for the student and archzeologist of later times. To this task Mr. Squier has devoted himself in this work, and under an 
entertaining narrative of travel are found the threads of tradition unravelled, and the monuments of a departed race reconstructed 


in a manner that cannot fail to strike the reader with amazement at the advanced state of civilization which had been attained by a 
race which has been swept from the earth as barbarian. 


MACMILLAN AND CO., LONDON. 





Printed by R. CLay, Sons, AND TayLor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London and published by 
MACMILLAN AND Co., at the Office, 21, Astor Place, New York.—lTHurspay, May 24, 1877. 
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BROWNING'S 
MICROSCOPES. 





The MODEL MICROSCOPE, made ex- 
pressly for class demonstration, has rack and 
fine adjustments to the body, large stage fitted 
with universal stage motions, removable stage 
fittings for apparatus, revolving diaphragm, A 
or B eye-pieces, and 1 in 16° and } in. 75° 


objectives of our own manufacture. 


PRICE £5 10s. Od. 


LIST OF MICROSCOPES FREE. 


Fust published, a New Edition of the Lllus- 
trated Catalogue of Microscopes, with Thirty-five 
Illustrations, Eight whole page engravings, post 
Sree, Seven Stamps, or will be sent free to Schools 
or Universities. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 


63, STRAND, W.C. LONDON, 
FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS. 
Lilescopes, Spectroscopes, Opera Glasses, &¢., &%. 





NATURE 


MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, 
Botany, Entomology, and every branch of Microscopical Science. 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All eS 
and requisites for mounting. Unequalled Student’s Microscope, with Eng- 
| ish 1-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN, That the next Half-yearly Examina- 
tion for MATRICULATION in this University will commence on MON- 
DAY, the 25th of JUNE, 1877. In addition to the Metropolitan Examina- 
tion, Provincial Examinations will be held at Owens College, Manchester ; 
Queen’s College, Liverpool ; Queen's College, Birmingham; St. Cuthbert’s 
College, Ushaw ; Stonyhurst College ; and St. Stamslaus College, Tulla- 
more, 

Every Candidate is required to transmit his Certificate of Age to the 
Registrar (University of London, Burlington Gardens, London, W.) at least 
fourteen days before the commencement of the Examination 

WILLIAM B. CARPENTER, M.D, 
_ Registrar. 


7. 





May 2 23rd, 1877. 


CLIFTON ‘COLLEGE. 
ENTRANCE SCHOLARSHPS, £25 to £90 A YEAR. 
Ex amination begins WEDNESDAY, June 20. 
A Scholarship may bs won by proficiency in Classics, or Mathematics, or 
Natural Science, or French and German, with E nglish. Apply to HxAap- 
MASTER or Sk RE raky, Clifton College, Bristol. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Classrooms for 
Private and Ciass Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, 

The Summer Term commences es Friday, May 4th, 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for tg 
Special attention to Science, particularly to Chemistry, both theoretical 


and practical. 
References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 


F.R.S. ; Dr. Williamson, F.R.S. 
C. WILLMORE, Principal. 


THE ROYAL AQUARIUM, WEST. 
MINSTER. 


All the Tanks are now complete. Latest Arrivals:—Three Monster 
; rere from the Mississippi ; Angler, or Devil-fish ; Thirty Octopods, 
Ce 





The Fish are fed after the Afternoon Concert. 
Admission Daily, ONE SHILLING. 


A CLERGYMAN.—An M.A. of Oxford and 
First Class man in Mathematical Honours, would be happy to READ 
with GENTLEMEN preparing for University or other Examinations, 
during the months of August and September. Classics, Mathematics, 
Chemistry, and Physics. Cnemical and Physical Laboratories complete 
in everyrespect. A very interesting ow Apply to “‘ Carbon,” care 
of Publishers, NATURE. 

COM- 


NORWAY. — TOURIST wishes 
PANION. An M.D., B.Sc., and Fellow Univ. Coll. Lond., zt. 30; 
starts middle of June’ for 3 weeks’ or a month’s walking in Norway. Wishes 
a companion of scientific tastes ; a geologist or one knowin; ng Norsk pre- 
ferred. Each to pay own expenses. References exchanged. Address— 
T. ANDERSON, 17, Stonegate, York. 


To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Naturxg last year, is still me and more 
than twelve thousand Specimens, al: carefully determined by Mr. Charles- 

worth, have been distributed ameng the Subscribers. Papers Proce d: the 

iculars of Subscription may be obtained by writing to THomas FLoyp, 

» Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
duand envelope. 


GEOLOGY.—In the Preface to the Student’s 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 

—‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

zoo Specimens, in Cabinet, with 3 Trays «. «. o. £2 2 

200 Specimens, in Cabinet, with 5 Trays 0 se oo § 5§ 

300 Specimens, in Cabinet, with g Drawers .. .«. 10 10 

400 Specimens, in Cabinet, with 13 Drawers ... .. 21 © 


More extensive Collections at 50 to 5,000 Guineas each. 
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GEOLOGICAL COLLECTIONS. | 


Mr. BRYCE M. WRIGHT begs to call attention to }j; 
Elementary Prize Medal GEOLOGICAL and MINERALO. 
GICAL COLLECTIONS, from tos. to 20/7, List upon appli. 


cation. 
BRYCE M. WRIGHT, 


90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 





MINERALOGY AND GEOLOGY 
MISCELLANEOUS COLLECTIONS, &c. 


24 assorted Minerals for Blowpipe Experiments, with ore Li ats 
im Pocket Case cc cco ccc cco cs tte on 

24 dittO os ee (ec ond s series 3) 

Moh’s Scale of Hardness of Minerals, 9 ; Specimens with File, in a 
convenient Case ... 

Von Kohbell’s Scale of Fusibitity of ‘Minerals, 6 ‘Specimens i in 
Pocket Case ... a eee ee ee 

Geological Collecting Bag. Complete oe we cee ove cee ove 

Ditto Hammer Holder and Strap ... .. see ase ane 


Geological Charts, Books, Hammrcr, Chisels, Lenses. Acid Bot ie 
Glass- capped Boxes, Cement for Mounting and Repairing Fossi: 
Tablets, Gard Trays, &*¢., &¢. 
Minerals, Fossils, and Rocks, sent on Approval and for 
selection to all parts of the World. 


THOMAS J. DOWNING, 
38, WHISKIN STREET, LONDON, E.C. 
CATALOGUES FREE, 


WOOD ENGRAVING. 
MECHANICAL, ARTISTIC, AND PICTORIAL ENGRAVER. 
R, A. CHEFFINS, 


42, Essex STREET, Stranp, Lonpon, W.C. 


MINERALS, FOSSILS, ROCKS, 
SHELLS, ETC. 


Named Collections at One Guinea each Series. 


Minerals, Earthy and Metalliferous, 80 specimens, 
215. 

Fossils from the principal formations, 80 speci- 
mens, 21s. 

Rocks, Sedimentary, Metamorphic, and Igneous 
100 specimens, 215. 

British Shells, Marine and Terrestrial, 
mens, 215. 

Foreign Shells, illustrating thirty genera, 60 speci- 
mens, 215. 

British Crustacea, well preserved examples, 16 
specimens, 215. 


60 


speci: 


Microscopic Objects of every description. 


arcels of Specimens sent for Selection. 





THOMAS D. RUSSELL, 


48, ESSEX STREET, STRAND, LONDON, W.C. 





WANTED.—Clean Copies of NATURE, 


No. 56.—Address NaTuRE Office, 29, Bedford Street, Strand, W. c. 
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NOTICE TO SCIENCE TEA CHERS, &e- 
In future the Publishers of NATURE will insert Adver- 

tisements of Teachers, &c., seeking appointments, at the 

Special Rate of 1s. 6d. for one insertion, or 38. for three 

insertions. Each Advertisement not to exceed thirty 

words. These Advertisements must be Prepaid, and sent 


to the Publishing Office by Wednesday mornings. The | 


money may be sent in postage-stamps. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 





A GENTLEMAN with Six Years’ Experi- 


ence inthe Physical Laboratory of a well-known Co lege desires re- 
engagement ; or, in an Astronomical Observatory. 
use of Instruments. ~—Address—23, Parkfield, Rusholme, Manchester. 


NATURAL SCIENCE. 
Science Master seeks an appointment in a good School 
References given. Address by letter *‘ F.G_S.,” 
Nature, 29, Bedord Street, Strand. 


WANTED.—A Science Teacher in a Ladies’ 


School Three days a week.—Miss F., care of NaTUKE, 29, Bedford 
Street, Covent Garden, Ww. vail 


care of the Editor of 





A LADY desires a ‘Re- engagement as s Go- 


verness in a Gentleman’s Family. Germ.n. Frenm ch, Music, Natural | 


Science, and the u_ual English subjects.—“ X.Y.Z 
Strand. 


GEOLOGY and MINERALOGY.—Lessons 


in these sabj-cts given by a gentleman of experience in teaching. Term 
moderate. - ‘A. F. M.,” Nature Office. 


LECTURES in ASTRONOMY given to 


»” 29, Bediord Stre’, 


Schoo's and Colleges by a F.R.A.S. Terms moderate. Apoly by letter } 


to F.R.A.S , Care of MacmiLLan and Co., Bedford Street, Strand, 





“That excellent periodical Tuz Ganpzn. —Professor Owan. 
THE GARDEN: A Weekly Illustrated 
ournal! of Gardening in all its Branches. Founded and Conducted by 
pT an -L.S., Author of “Alpine Flowers for English 
ens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 
“Mr. Robinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872. 
The following are some of the subjects regularly treated of in its pages 
The Flower Garden. 
Landscape Gard 


The F; rut Garden. 
Garden Structures, 
Room and Window Gardens. 
Notes and Questivuns. i 

Market Gardening. The Wild Garden. 

Trees and ibs. The Kitchen Garden. 

Professor AsA Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural allaies. By such we hear it 
. highly spoken of ; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 

peg in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 
— 7s. Address all letters conce: Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout ‘Scotland and 
the Northern Counties of England. 





q 





The AGRICULTURIST has also a very considerable circulation on the | 


Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Gheuher “of Agriculture, 
— r ~ principal Agricultural Associations throughout Great Britain 
and Ir 

For Advertisers addressing th ves to Farmers a better medium does 
“ieee B jd. A 1 Subs: bl d 

rice 'y post, nnual Subscription, able in advance, 1 
Office. —377, High st treet, Edinburgh. 2 “ 1“ 
Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843, 
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Familiar with the | - 


-~An Experienced | 


The Highest | 
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Price 1s. MONTHLY. 
MACMILLAN’S MAGAZINE 
FOR JUNE, 1877. 

CONTENTS. 


1." Young = Page go By Mrs. Oliphant. Chapters XVI.—XVIL. 


t A Protest Against the Critics.” ByaJew. By Joseph 


’ 2.—** Mordecai : 
Jacobs. 

3.—‘‘ The Grosvenor Gallery.” By H. Heathcote Statham. 

4.—“‘ Colonia Camulodunum.” By Edward A. Freeman, D.C.L., LL.D. 

5.—‘* Lines on a Beautiful Girl.” By Frederic W. H. Myers 

6 —“ Thorough Restorations.” By Rev. W. J. Loftie. 

7.—*‘ Political Education.” By Prof. Seeley. 

8.— Rajah Brooke—The Last of the Vikings.” 

g. —‘*German Schools.” By Walter C. Perry. 
—‘ The Clergy and Charitable Relief.” By C, E. Maurice. 

11.—** Count Moltke in Russia.” 

MACMILLAN anv CV, LONDON 


By Sebastian Evans. 


THE BEST FAR ME RS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by JoHn ALGERNoN CLArke, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 

a, of particular value to the agriculturist. 

The London Corn, Seed, Hop, C ‘attle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening +o 
as to ensure delivery to country “subscribers by the first post on Tuesday 


| morning. Price 3¢., or prepaid, 155. a year post free. 


Vublished by W. PICKERING, 21, Arundel Street, Strand, W.C-. 
THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the 1st and 15th of the mouth price 4d.; Subscription per 
Aouum, post free in Great Britain, gs. 


CONTENTS FOR APsIL 15. 
1.—Quadruplex Telegraphy. 
2.—On a New System of Duplex Telegraphy. (With Illustrations.) 
3.—Phelps’ Electro-motor Printing Telegraph. (With Illustrations.) 
4-—Notes. 
5.—Traffic Receipts. 
6.—City Notes. 
7.—Society of Telegraph Engineers. 
3.—Patents. 
g.—Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor sania be sent. 
“MECHANICS” AND * HE AT." 
Now ready, post 8vo, 512 pp., with 378 Illustrations. Price 6s. (postage 6d.) 


THE HANDBOOK OF MECHANICS. 
Based upon Lardner's Treatise. Edited, and almost entirely re-written, 
by BENJAMIN LOEWY, Esq., F.R.A.S., &c., formerly Lecturer on 
Physics in University College. 

Just published, uniform with the above, 463 pp., with 117 Illustrations. 

Price 6s. (postage sd.), 


THE HANDBOOK OF HEAT. Based 


upon Lardner's Treatise. Edited, and almost entirely re-written, by 

BENJAMIN LOEWY, ton F.R.AS., &c. 

‘Greatly enlarged and improved. . Mr. Loewy has included all the 
latest discoveries in the varied laws and effects of heat, and the book con- 
tains informatic on not to be found in the Handbooks on the subject "— 
Standard. ‘he style is always clear and precise, and conveys instruction 


| without leavingJany cloudiness or lurking doubts behind.”—Zugineering. 


London: CROSBY LOCKWOOD & Co., 7, Stationer’s-hall-court, E.C. 
TEXT-BOOKS OF SCIENCE, 
In small 8vo, with 56 Diagrams and Figures, price 6s. 


The ART of ELECTRO-METALLURGY, 


including all known Processes of Electro-Deposition. By G. GORE, 
LL.D., F.R.S. (Forming one of Messrs. Longmans and Co.’s Series 
of ‘‘Text-Books of Science, Mechanical and Physical,” edited by C. 
W. Merririecp, F.R.S ) 


London: LONGMANS & CO. 








In the press, for private circulation. 


TABLES for the REDUCTION, to ZERO 
CENTIGRADE, of the BAROMETER or of a MERCURY- 
COLUMN, with a Glass Scale graduated to Millimetres ; together with 
Tables for the Reduction of Pressures to Thousandths and Millionths cf 
an Atmosphere. By WARREN DE LA RUE, M.A, D.C.L., F.R.S. 

Applications for a copy to be addressed to Messrs. TAYLOR and FRANCIS, 

Red Lion Court, Fleet Street, E.C. 





NATURE 


SIR CHARLES LYELL’S WORKS. 


12.h Edition, with Illustrations, Two Vols 


THE PRINCIPLES OF GEOLOGY; or, 
the MODERN CHANGES of the EARTH and its INHABITANTS, 
considered as ILLUSTRATIVE of GEOLOGY. By SIR CHARLES 
LYELI 


» OVO, 32s. 


**In this edition Sir Charles Lyell has set the seal of his matured expe- 
1d convictions ‘Upon aw rk which hz us for years held the position of 
in the literature of science. Encyclopadic in its scope, and ex- 
haustive in its treatm ent, The Principles of Geology may be looked upon 
with pride, not only as a representative of English scienc e, but as without a 
rival of its kind anywhere. ”_ Sati urday Review. 


rience 
a classic 


II. 

THE GEOLOGICAL EVIDENCES OF 
THE ANTIQUITY OF MAN. With an OUTLINE of GLACIAL 
POST-TERTIARY GEOLOGY, and Remarks on the ORIGIN OF 
SPECIES, with special reference to man’s first appearance on the Earth. 
Fourth Edition, with Illustrations vO. 145, 


“A space of ten y« 
edition of thi rk. is new edition has 
new matter mtro i § 
state of our |} 


s has now elapsed since the publication of the Third 
i i been carefully revised and such 


y to bring it up to the preseit 


THE STUDENTS ELEMENTS OF 


GEOLOGY. Third Edition, With 60 Illustrations. Post 8vo. 9s. 


** Sir Charles Lyell has here done for the geologic al stude 
Herschel did for the student of astronomy in his inc le * 
i ; in natural science had long wan d 
isonable price, which should yet contain full exp ul 
r facts and principles of the science. Now they have it.” 


it what Sir ang i 
al Outhy 


JOHN MURRAY, Albemarle 


Street. 


WORKS BY MRS. SOMERVILLE. 


With Portrait and Woodcuts, post 8vo, 9s. 


The CONNECTION of the PHYSICAL 
SCIENCES. By MARY SOMERVILLE. ‘Tenth Edition, Revised. 
By Arauetta b. Buckiey, Author of a “ Short History of Natural 
Science.” 

“*Mrs. Somerville’s delightful volume. ‘The style of this astonishing pro- 
duction is so clear and unz affected, and conveys, with so much simplicity, so 
great a mass of profound knowledg e, that it should be placed in the hands 
of every youth the moment he has mastered the seneral rudiments of edu- 
cation.”—Quarterly Review. 


IL. 
PHYSICAL GEOGRAPHY. By MARY 


SOMERVILLE. Seventh Edition, Revised. With Portrait. Post 
ovo. gs. 

“ We have followed Mrs. Somerville through her intellectual j journey over 
the globe, delighted and improved by her instructions, and anxious that 
others should derive from them the same pleasure and advantage.” ‘—North 
American Review. 

Ill. 


PERSONAL RECOLLECTIONS FROM 
EARLY LIFE toOLD AGE. By MARY SOMERVILLE. With 
Selections from her Correspondence. With Portrait. Crown 8vo. 12s, 

** A charming book ; the story of the life of a remarkable and beautiful 
character, told, for the most part, in the tranquil evening of her well-spent 
days, by hers elf, with short additicns here and there by her daughter, to 
complete the narrative.”—A then@uzi, 


JOHN MURRAY, Albemarle Street. 


SCIENCE, 





THE PROGRESS OF 


Now Ready, with Go Illustrations, post 8vo, gs. 


A SHORT HISTORY OF NATURAL 
SCIENCE, and the Progress of Discovery from the time of the Greeks 
4 =. present di ay, for Schools and Young persons. By ARABELLA 
b Cc 


“* Before we had read half-a-dozen pages of this book we laid it down with 
an expression of admiration of the wonderful powers of the writer. And our 
opinion has increased in intensity as we have gone on till we have come to the 
conclusion that it is a book worthy of being ranked with Whewell’s ‘ History 
of the Inductive Sciences’; it is one which should be first placed in the 
hands of everyone who proposes to become a student of Natural Science, and 
it would be well if it were adopted as a standard volume m all our sch ols.” 
Popular Science Review, 


JOHN MURRAY, Albemarle Street. 
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NEW WORK BY MR, DARWIN. 
Nearly ready, with Woodcuts, crown 8vo. 


The DIFFERENT FORMS of FLOWERS 
on PLANTS of the SAME SPECIES. “By CHARLES DARWIN, 


Also lately published. 
The EFFECTS of CROSS- and SELF-FER.- 
TILISATION in the VEGETABLE KINGDOM. Crown 8vo. 12; 


The VARIOUS CONTRIVANCES by 
which ORCHIDS are FERTILISED by INSECTS. Second Ed 
tion. Woodcuts. Crown 8vo. 9s. 


INSECTIVOROUS PLANTS. Woodcuts. 
Crown 8vo, 145. 
The MOVEMENTS and HABITS OF 
CLIMBING PLANTS. Woodcuts. Crown 8vo. 6s, 
JOHN MURRAY, Albemarle Street. 1 


Llustrated 


FIELD GEOLOGY. 


A Pracricat Guive To GEoLocicaL SuRvVEYING, THE METHODs 0 
‘ieLD PRocEDUKE AND OBSERVATION. 


By W. HENRY PENNING, F.G.S., of H.M. Geological Survey. 


The PALZONTOLOGY by A. J. JUKES-BROWN, B.A.,F.G.S., 
H.M. Geological Survey. 


Now ready, , with Culoured Map, Woodcuts, &c., price 6s. 


** A concise handbook of field geology.” —Geological Magazine. 
‘A want which has long been telt and frequently expressed.”— Na/i7 

“ Mr. Penning has placed all real students of field geology under a great 
obligation.” — Science Gossi 

“ However many text- books the geological student may already possess, 
he will do well to add this to his stock."— Academy. 

‘“*A most invaluable guide to any wishing to map a district for them- 
selves."—A reonaut. 


BAILLIERE, TINDALL, & COX, 20, King William Street, 
Strand, and at all the Bookstalls. 


London : 


WORKS USEFUL TO SCIENCE TEACHERS. 


Third Edition, with additions, including two new Diagrams, rendering the 
work consistent with the present state of Science. Price 21s. 


A DESCRIPTION of the HUMAN BODY, 


its Structure and Functions. Illustrated by Physiological Diagrams 
Designed for the Use of Medical Students, ‘leachers in Schools, and for 
Popular Instruction generally. By JOHN MARSHALL, F-.R.S., 

F.R.C.S., Professor of Surgery in University College, London ; Surgeon 
to the Unive rsity College Hospital ; Professor of Anatomy in the Royal 
Academy of Arts ; and Late Lecturer on Anatomy in the Science and 
Art Department, South Kensington. 

COPIOUSLY ILLUSTRATED. 

The work contains 260 quarto pages of Text, bound in cloth, and 240 
Coloured Lllustrations. Price of the Quarto Volume and Small Folio 
Atlas, 218. 
The PHY SIOL OGICAL DIAGRAMS are also published Life-Size on 
Paper, 7 feet by 3 feet 9 inches, coloured price, 12s. €¢. each Sheet ; « 
Selected Proofs ti more highly coloured, mounted on Canvas with Rollers an 
Varnished, price 21s. each. 


ART ANATOMY FOR ART STUDENIS AND TEACHERS. 
Prepared for the Department of Science and Art. 
price with ‘f PHysioLOGICAL DIAGRAMs. 


A,SERIES of LIFE-SIZE DIAGRAMS of 
“the HUMAN BODY, specially adapted for ~ Students, Schools of 
Art, &. By JOHN *MARSHALL, F.R.S., F.R.C.S., Professor of 
Anatomy to the Royal Academy ; Professor of Surgery in University 
College ; and Surgeon to the University College Hospital. 


No. 1. Front View. | No. 5. The Muscles. 
No. 2. The Skeleton. Back View. No 6. ‘The Muscles. 
No. 3. The Skeleton. Side View. No. 7. The Muscles. 
No. 4. The Female Skeleton. Front | 
View. | 

To Teachers and Students of Artistic Anatomy, this series of Diagrams 
will be invaluable. Suspended on the walls of the lecture-room or studio, 
they will not fail to secure, through the medium of the eye, that familiar 
acquaintance with the principal points in the osseous and muscular systems 
so indispensable to the Art Student. 

Each Sheet sold separately, price 12s. 6¢., coloured in fac-simile of the 
Original Drawings: or £1 1s. each, § Selected Proofs, mounted on Canvas, 
with Rollers, and’ Varnished. 


EXPLANATORY KEY, PRICE ls, 
London ; SMITH, ELDER, anv CO., 


Unifurm in size and 


” 


Front View. 
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WORKS BY CHARLES DARWIN, M.A., F.R.S. 
GEOLOGICAL OBSERVATIONS 


ON THE 


Volcanic Islands and Parts of South America | 


Visited during the Voyage of H.M.S. Beagle. 
By CHARLES DARWIN, M.A., F.R.S. 


\uthor of ‘‘ The Structure and Distribution of Coral Reefs,” 
of Species,” &c. 


New Edition, with Maps and Illustrations. Crown Svo. 12s. 6. 


By the same Author. 


THE STRUCTURE and DISTRIBUTION 
OF CORAL REEFS. 
By CHARLES DARWIN, M.A., F.R.S., 
Second Edition, Revised. Crown 8vo. With Three Piates. 7s. 6¢ 


London: SMITH, ELDER, & CO., 15, Waterloo Place. 
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‘The Origin 


| By J. G. 


SOCIETY FOR PROMOTING CHRISTIAN | 


KNOWLEDGE. 


MANUALS OF HEALTH. 
Fcap. 8vo, limp cloth, 1s. each. 
Just Pustisuep. 


WATER, AIR, and DISINFECTANTS. 


By W. NOEL HARTLEY, Esq, King’s College. 


RECENTLY PupiisiEp. 


ON PERSONAL CARE of HEALTH. By 
the late E. A. PARKES, M.D., F.R.S., Professor of Military Hygiene 
in the Army Medical School, Netley. 

“ The Society for Promoting Christian Krowledge has conferred a very 
great benefit, principally on the poor and on those who have much inter- 
course with the poor, but incidentally on persons in all ranks, by the put 

tion of this litte manual on personal care of health.”—/’a?? A/al/ Ga 


“ Certainly one of the most useful books the Society has yet published.”"— 
English Mechanic. 


| 
} 
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| 





FOOD. By Albert J. Bernays, Professor of | 


Chemistry at St. Thomas's Hospital. 
“ The Society for Promoting Christian Knowledge has never undertaken 
work more in harmony with its title than the publication of these } ) 
th."—Pudblic Health, 
In PREPARATI 


HEALTH and OCCUPATION. By B. W. 
RICHARDSON, M.D., F.R.S. 


London: 77, Great Queen Street, Lincoln's Inn Fields, W.C. ; 4, Royal 
Exchange, E.C. ; and 48, Piccadilly, W. 


Recently published in 8vo, ros. 6:7. 


The GERM THEORY APPLIED to the | 


EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 


XXXVIi 


CHAMBERS’S 


ELEMENTARY 
SCIENCE MANUALS. 


A New Series of Illustrated Science Text-books, 


The subjects of these Manuals ave for the,most part, thouzh not 
exclusively, the same as those of the Syllabus of the Science and 
Art Department, South Kensington, and the treatnient will be 
found to meet the requirements for the examinations held by that 
Department, 


ANIMAL PHYSIOLOGY. 
M‘KENDRICK, M.D., Professor of Physiolegy, 
University of Glasgow. 
160 pages, price Is. 6d, 


ASTRONOMY. 
3y ANDREW FINDLATER, LL.D. 


72 pages, price 10d, 


CHEMISTRY. 
By ALEX. CRUM BROWN, M.D., D.Sc., 
Professor of Chemistry in the University of Edinburgh. 
120 pages, price Is. 


MAGNETISM AND ELECTRICITY. 
By JOHN COOK, M.A. 
108 pages, price Is. 


GEOLOGY. 
By JAMES GEIKIE, LL.D, 
96 pages, price Is. 


HISTORICAL GEOLOGY. 
By JAMES GEIKIE, LL D. 
94 pages, price Is. 


LANGUAGE. 
By ANDREW FINDLATER, LL.D. 
72 pages, price 10:7, 


MYTHOLOGY. 
By A. S. MURRAY, British Museum. 


104 pages, price Is. 


ZOOLOGY. 
By ANDREW WILSON, Ph.D., Lecturer on Zoology and 
Comparative Anatomy in the Edinburgh Medical School. 
152 pages, price Is. 67, 
Others in preparation. 


Just published, wiles Is., cloth, 
ELEMENTARY PHYSICAL 
GEOGRAPHY, 


| Suitable for an Elementary Course in the higher schools, and for 


“We think it well that such a book as this should be written. It places | 


before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 

“ An able and exhaustive inquiry.”—Pxdlie Health. 

““A book of a very high order of merit. We cordially recommend it to 
all. It isa book that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 


“Brings before us in a simple and clear form what the facts are which | ; ( } of i 
| all their Educational Works. 


must be accounted for. The profession should be grateful to Dr. Maclagan 
for showing the actual position of the advocates of the germ theory at the 
present time."—London Medical Record. 


MACMILLAN & CO., London, 


Students preparing for examination in Physiography. 
By A. FINDLATER, M.A., LL.D. 
With EXAMINATION QUESTIONS, 
New Edition. 
On application, the Publishers will be happy to send Prospectuses 


Z 


giving full descriptions of the above Manuals, and Catalogues of 


W. and R. CHAMBERS, Lendon and Edinburgh. 
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Post free on application, 


EDUCATIONAL WORKS 


Full Catalogues sent on application of upwards of 480 EDUCATIONAL BOOKS of all KINDS, comprising the 
Bibliotheca Classica, Grammar-school Classics, Cambridge Greek and Latin Texts, Cambridge Texts with Notes 
Public School Series of Classical Authors, other Annotated Editions, Translations, Atlases, Latin and Greek 
Class-books, Classical Tables, Cambridge School and College Text-books, Works on Arithmetic, Algebra, Geometry, 
and Higher Mathematics, on Divinity, History, and Topography, Annotated Foreign Classics, French, German, and 
English Class-books, French and English Dictionaries, Gasc’s French Course, Gombert’s French, Drama Books for 
Young Readers, Bell’s Reading Books, &c. 


London: GEORGE BELL AND SONS, York Street, Covent Garden. 


JOHNSTON'S 
SCHOOL MAPS. 


JOHNSTON'S 
SCHOOL ATLASES. 


JOHNSTON'S 


SCHOOL GLOBES. 





Catalogue and Specimen Sheet Gratis and Post Free on application to 


W. & A. K. JOHNSTON, 


EDINBURGH, anno 18, PATERNOSTER ROW, LONDON, E.C. 





This day, in 8vo, price 6s. 6d. 


PROFESSOR HUXLEY’S 


AMERICAN ADDRESSES: 


WITH A LECTURE ON THE 
STUDY OF BIOLOGY, 


MACMILLAN AND CO,, LONDON, 
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L. REEVE & CO’S PUBLICATIONS. 


Now Ready, No. VI. (JUNE), 3d. by post, 33. 


THE BOOK CIRCULAR: 


A Monthly Record of New Booksand New Editions classified 
according to Subjects for the convenience of readers, with de- 
scriptive notes of the more important. 

A convenient medium for bringing New Books promptly and directly 
before the reading public is still a desideratum. Few persons can afford the 
time to look down the long and miscellaneous lists in the numerous Journals 
now published on the chance of finding a book that suits them. Equally 
irkeome is it for persons requiring books on a particular subject to search the 
catalogues of the various publishers. % ; ; 

To remedy this the BOOK CIRCULAR is projected to give a carefully 
classified list of all New Books and New Editions as they issue from the 
press, in such a form that readers can see what books are published on any 
subject in which they are interested, without trouble and loss of time. 

At the close of the year carefully compiled Indexes will be prepared, so 
that the BOOK CIRCULAR will become not only a full record of the 
literary activity of the year, but acomplete Cyclopedia of current literature, 
by means of which the particulars of every book in print will be at any 
time easily found. As such it will be preserved, and become a sine gud non 
to every library, and to every man of literature, science, or art. 

The BOOK CIRCULAR is published monthly. price 3¢., by post, 34d. 
Annual Subscription, post free in the United Kingdom, 3s. 6d. ; in the 
Foreign Postal Union, 4s. ; payable in advance. 

The BOOK CIRCULAR may be had of all Booksellers and Newsvendors, 
or direct from the Office, on forwarding remittance to the Publishers. 


BRITISH INSECTS; a Familiar Description of the 
Form, Structure, Habits, and Transformations of Insects. 
By E. F. STAVELEY. 16 Coloured Steel Plates and 
numerous Wood Engravings. 145. 

BRITISH BEETLES. By E. C. Rye. 
Platesand 11 Engravings. 10s. 6d. 

BRITISH BEES. By W. E. SHuckarp. 
loured Plates and Woodcuts, 10s. 6c. 

BRITISH BUTTERFLIES AND MOTHS. By 
H. T. STAINTON. 16 Coloured Steel Plates and Wood 
Engravings. 10s. 6d. 


BRITISH SPIDERS. 


16 Coloured 


16 Co- 


By E. F. STavetey. 16 Co- 


loured Plates and 44 Wood Engravings. Ios. 6d. 

HARVESTING ANTS AND TRAP-DOOR 
SPIDERS ; Notes and Observations on their Habits and 
Dwellings. By J.; T. MOGGRIDGE, F.L.S. With a 
SUPPLEMENT of 160 pp. and 8 additional Plates. 17s. 
The Supplement separately, cloth. 7s. 6d. 

ELEMENTS OF CONCHOLOGY ; an Introduction 
to the Natural History of Shells, and of the Animals which 
form them. By LOVELL REEVE, F.L.S. Royal 8vo, 
2 vols. 62 Coloured Plates. £2 16s. 

CONCHOLOGIA ICONICA; Figures and De- 
scriptions of the Shells of Mollusks. By LOVELL REEVE, 
F.L.S. Demy 4to, in Double Parts, with 16 Coloured 
Plates, 20s. 

A detailed list of Monographs and Volumes published may be 
had. 

CONCHOLOGIA INDICA; Illustrations of the 
Land and Freshwater Shells of British India. Edited by 
SYLVANUS HANLEY, F.L.S., and WILLIAM THEO- 
BALD, of the Geological Survey of India. 4to. 160 
Coloured Plates. £8 5s. 

THE REASONING POWER IN ANIMALS. By 
the Rev. J. S. WATSON, M.A. 9s. 

PHOSPHORESCENCE ;; or, the Emission of Light 
by Minerals, Plants and Animals. By Dr. T. L. PHIPSON, 
F.C.S. Small 8vo. 30 Wood Engravings and Coloured 
Frontispiece. 55. 

METEORS, AEROLITES, AND FALLING 
STARS, By Dr. T. L. PHIPSON, F.C.S. Crown 8vo. 
25 Woodcuts and Lithographic Frontispiece. 6s. 





NATAL: 


A History and Description of the Colony, including its Natural 
Features, Productions, Industrial Condition and Prospects. By 
HENRY BROOKS, for many years a Resident. Edited by 
Dr. MANN, F.R.A.S., F.R.G.S., late Superintendent of 
Education in the Colony. With Maps, Coloured Plates, and 
Photographic Views. 21s. 

“A book very distinctly supe 
similar to his.”"—Westminster R 7 

** It conveysin an easy and pleasant form an exact picture of the existing 


rior to most of those written for purposes 


| condition and circumstances of the land, and will do muc’ for the progress 


of Natal."—British A ; 

“*A book full of information on every subject connected with Natal.” — 
Daily News 

“The author conc'udes his very interesting book with some hopeful 
remarks as to the future prosperity of Natal.”-——Colonies 

“The photographic and other illustrations accompanying this volume are 
everything that could be desired.” then@nunt, 

HANDBOOK OF THE BRITISH FLORA. By 
GEORGE BENTHAM, F.R.S. New Edition. 12s. 
FERNY COMBES; a Ramble after Ferns in the 
Glens and Valleys of Devonshiree By CHARLOTTE 
CHANTER. Third Edition, Fcap. 8vo. 8 Coloured 

Plates, and a Map of the Country. 5s. 


BRITISH FERNS. With Chapters on the Structure 
Propagation, Cultivation, Diseases, Uses, Preservation, and 
Distribution of Ferns. By M. PLUES. 16 Coloured Plates 
and §5 Wood Engravings. tos, 6d. 

BRITISH GRASSES. By M. Ptuves. 
Plates and 100 Wood Engravings. ° 10s. 6. 

BRITISH SEAWEEDS. 
loured Plates. 10s. 64. 

BRITISH MOSSES. 
M.A., F.L.S. 24 Coloured Plates. 215. 

BRITISH FUNGOLOGY. By the Rev. M. J 
BERKELEY, M.A., F.L.S. 24 Coloured Plates. 308. 

THE ESCULENT FUNGUSES OF ENGLAND. 
Their Classical History, Uses, Characters, Development. 
Structure, Nutritious Properties, Modes of Cooking, and 
Preserving, &c. By C. D. BADHAM, M.D. Second 
Edition. Edited by F. Currey, F.R.S. 12 Coloured 
Plates. 12s. 

SUNSHINE AND SHOWERS: Their Influences 
throughout Creation. A Compendium of Popular Meteor- 
ology. By ANDREW STEINMETZ, Esq. Cuts. 7s. 6d. 

MANUAL OF CHEMICAL ANALYSIS, QUALI- 
TATIVE AND QUANTITATIVE ; for the Use of Stu- 
dents. By Dr. HENRY M, NOAD, F.R.S. New Edition. 
Crown 8vo. 109 Wood Engravings. 16s. Or, separately, 
Part L., ‘ QUALITATIVE,’ New Edition. New Notation. 
6s. Part IL, ‘QUANTITATIVE.’ | tos. 6d. 

ON INTELLIGENCE. By H. Taine, D.C.L. Oxon. 
Translated from the French by T. D. HAYE, and revised, 
with Additions by the Author. Complete in One Volume. 
18s. 

BOTANICAL NAMES FOR ENGLISH 
READERS. By RANDAL H. ALCOCK. | 6s. 

** We have tested the volume in several instances, and find it very correct ; 
and the explanations are in many instances rendered the more interesting 
by the fact that they are not confined to bare derivations, but indicate also 
the reason why the names were first applied to the plants which bear them.’ 
—Gardeners’ Chronicie. 

“In regard to the pronunciation and meaning of plant names, itis the 
most reliable authority we know that is accessible to every one.”—T74e 
Garden. 

“* A very interesting and useful work, which may be heartily commended.” 


16 Coloured 
By S. O. Gray, 16 Co- 


By the Rev. M. J. BERKELEY, 


— The Florist 


“This admirable work is of the greatest value, and will be widely 
appreciated by Engiish readers."—7/ie Gardeners’ Magazine. 


L. REEVE & CO., 5, Henrietta Street, Covent Garden. 
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EDWARD STANFORD'S EDUCATIONAL LIST. 


STANFORD'S NEW PHYSICAL SERIES OF 


FOR USE IN SCHOOLS AND COLLEGES. 
LL.D., F.R.S., &c., 
Director-General of the Geological Surveys of the United Kingdom. 


Edited by Professor RAMSAY, 


This series aims at exhibiting, in the first place and prominently, the forms 
of relief and of contour of the land masses of the globe, and next of the 
sea-bed. At once a general idea is gained by the young rest ‘student, on an it 
spection of the Map, of the relative position of the high, dry, and cold 
table- lands and mountainous regions, and the warm, moist and fertile 
plains, in each great division of the globe. For instance, in our own 
poor l it is seen at once why the eastern part is devoted to agricultural 
purposes, and the western pari to mining and manufacturing ; or, by refer- 
ence to the Map of Europe, we can readily see how a rise in the level of 
the sea of a few hundreds of feet would suffice to inundate the whole 
northern part of Europe ; and, on the other hand, how the general upheaval 
of the land of a few hundreds of feet would alter the whole contour of 
Europe, connecting the British Isles with the Continent, and annihilating 
the North Sea and the Paltic. 


In addition to these special features, the Maps supply all the usual infor- | 


mation to be found on School Maps, such as the political divisions, the chief 
cities, &c. In the British Isles a small insect Map is introduced, showit 
the rainfall and the advance of the tidal wave round our coasts; and in the 
Maps of England, Scotland, and Ireland, the average annual rainfall is 
given at all the principal towns &c. 


inch: 
Varnished: 


British Isles.—Scale, 114 miles to an 
Size 50 inches by 58. Mounted on Rollers, 
Price 30s. 


England and Wales.—Scale, 8 
inch. Size, 50 inches by 58. 
nished, Price 30s. 


miles to an 
Mounted on Rollers, Var- 


Scotland.—Scale, 8 miles to an inch. Size, 


34 inches by 42. Mounted on Rollers, Varnished. 
18s. 


Size, 


Price 


Ireland.—Scale, 8 miles to an inch. 
34 inches by 42. Mounted on Kollers, Varnished. 
18s, 

Europe.—Scale, 65 miles to an inch. Size, 

58 inches by 50. Mounted on Rollers, Varnished. 

305, 


118 miles to an inch. 
Mounted on Roller, Varnished, 


Africa.—Scale, 
50 inches by 58. 
305. 

This Map is compiled from the latest and most reliable sources, exhibiting 
the curious orographical structure of this primitive continent. The various 
ae atches of land around the margins that lie below the level of the 
sea; the great fringing barrier of mountains supporting elevated plateaux ; 
and the vast central scoop or saucer, are features here for the first time 
represented. 

*,* It will be invaluable to the Public Schools that intend to send can- 
didates for the Public School Prizes E xamination of the Royal Geographical 
Society for 1877. 


Size, 


Price 


North America.—Scale, 97 miles to an inch. 


Size, 50 inches by 58. Mounted on Rollers, Varnished. 
Price 30s. 


South America—Scale, 97 miles to an inch. 
Size, 50 inches by 58. Mounted on Rollers, Varnished, 
Price 30s. 
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Price | 


Price 


TALOGUES may be h 


Botany—Botanical Tables for the Use of Junior 
Students. By ARABELLA B. BUCKLEY, Authores 
of ** Short History of Natural Science.” 

Table of some common terms used in describing plants. For the use 
of Junior Students in Botany. Comprises all the terms usually required 
in the Cambridge Local Examination for Juniors, and definitions of qlj 
technica! terms. 

Table of the Chief Natural Orders of British Plants. 
according to Bentham and Oliver. 

Size of each, 20 inches by 15. Pric 


folded to face each 
other, rs. 6d. 

Chemistry.—Elementary Chemistry. By F. 
S. BARFF, M.A., Professer of Chemistry in the Royal 
Academy of Arts. Illustrated with Diagrams, and con- 
taining Questions for Calculation, and a Special Chapter on 
Apparatus. Fcp. 8vo, cloth. Is. 6d. 


Chemistry.—Chemistry for Schools: an In. 
troduction to the Practical Study of Chemistry. By. C. 
HAUGHTON GILL, late Assistant Examiner in Che- 
mistry at the University of London, Third Edition, crown 
Svo, with 100 IlJustrations, cloth. 45. 6:. 


Geology.—-Physical Geology and Geography 
of Great Britain. By Professor RAMSAY, LL.D., F.R.S., 
Director-General of the Geological Surveys of the United 
Kingdom, Fourth Edition, considerably enlarged, and 
illustrated with numerous Sections, and Geological Map of 
Great Britain, printed in colours, post 8vo, cloth. 7s. 6:/ 


Geology. — Rudiments of Geology. By 
SAMUEL SHARP, F.S.A., F.G.S. Part I. Introduc- 
tory and Physical. Part II., Stratigraphical and Palzon- 
tological. Second Edition, revised and enlarged, crown 
S8vo, cloth. 4s. 

Geology.—Geological Map of England and 
Wales. By Professor RAMSAY, LL.D., F.R.S. and 
G.S., Director-General of the Geological Surveys of the 
United Kingdom. This Map shows all the Railways, 
Roads, &c., and when Mounted in Case, folds into a con- 
venient pocket size, making an excellent Travelling Map. 
Scale, 12 miles to an inch ; size, 36 inches by 42. Fourth 
Edition, with Corrections and Additions. Price in Sheet, 
1/, 5s. ; Mounted in Case, 1/7. 10s.; on Roller, Varnished, 
1/, 12s. 


Natural History. — Diagrams of Natural 
History, compiled by the eminent Scientific Men whose 
names are appended. ‘lhe Series consists of Twelve Sub- 
jects, each arranged so that it may be mounted in one sheet, 
or be divided into four sections and folded in the form of 
a book. Each Folded in Book Form, 4s.; Mounted on 
Roller, Varnished, 6:7. 

. Characteristic British Fossils. By | 6. Myriapoda, Arachnida, Crustacea, 
J LOWRY. Annelida, and Entoza. 

. Charac teristic British ‘Tertiary ADAM WHITE and 
Fossils. By J. W. LOWRY, BAIRD. 

F.R.G.S. 7. Insects. By ADAM WHITE 

Fossil Crustacea. By J. W. SAL- 8. Fishes. By. P. H. GOSSE. 

TER, F.G.S., and H. WOOD- . Reptilia and Amphibia. By Drs 
BELL and BAIRD. 

By A. | 10. Birds. By GEORGE GRAY 

rr, Mammalia. By Dr. BAIRD. 

. British Sedimentary and Fossili- 

ferous Strata. By H. W. BRIS- 
TOW, F.R.S., &c. 

Physical Atlas——Elementary Physical Atlas, 
intended chiefly for Map-Drawing and the study of the 
great Physical Features and Relief Contours of the Conti- 
nent, with an Introduction to serve as a Guide for both 
purposes. By the Rev. J. P. FAUNTHORPE, M.A., 
F.R.G.S., Principal of Whitelands Training ‘College. 
Eighth Edition, 16 Maps, with Letterpress, 45. 

OUTLINE ATLAS, to accompany above, Is. 
PROJECTION ATLAS, to accompany above, Is. 
BLANK SHEETS to accompany above, 6d. 
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e, in clo nth case, 


WARD, F.G 
The Vegetz able Kingdom. 
HEN FREY. | 
. Mollusca, theOrders and Families | 12 
of. By Dr. WOODWARD, | 


had on application, or by post for one stamp! 


London : EDWARD STANFORD, 55, Charing Cross, S.W. 
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BUILDING CONSTRUCTION. Masonry. MET. 1LLURGY. By W. I I. GRI ENWOOD, 
By R. 5S. BURN, C.E., esau ter. 2 vols. Plates, _A.R.S.M. In 2 vols. Post Svo, cloth. f 
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ACOUSTICS, LIGHT. “IND HEAT. By PHYSICAL GE OGR. iP HY. By J. YOUNG, 
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F.R.S., Professor of Natural History in the Royal Schocl of Mines. 
New Edition. 18mo, cloth. 4s. 6d. 

“Pure gold throughout.”--Guardian. ‘‘ Unquestionably the clearest and 
most complete elementary treatise on this subject that we possess in any 
laaguage.”"—Il estminster Review. 


Questions on Huxley’s 
SCHOOLS. By T. ALCOCK, M.D. 


BOTAN Y.— Lessons in Elementary Botany. 
By D. OLIVER, F.R.S., F.L.S., Professor of Botany in University 
College, London. With nearly ‘wo Hundred Illustrations. New 
Edition. 18mo, cloth. 4s. 6d. 


CHEMISTRY. Lessons 
CHEMISTRY, INORGANIC AND ORGANIC. By H. E. ROS- 
COE, F.R.S., Professor of Chemistry in Owens College, Manchester, 
With numerous Illustrations and Chromo-Litho of the Solar Spectrum, 
and of the Alkalies and Alkaline Earths. New Edition. 18mo. 4s. 6c, 

“As a standard general text-book it deserves to take a leading place.”— 

Spectator. ** We unhesitatingly pronounce it the best of all our elementary 

treatises on Chemistry.”-- Medical Limes. 


Chemical Problems, prepared with Special 
Reference to the above, by T. E. THORPF, Ph.D.. Professor of Che- 
mistry in the Yorkshire College of Science, Leeds, With a Preface by 
Professor Roscor. With Key. 2s. 


Appendices on 
WILSON, MA 


Physiology for 


18mo. 1s. 6d. 


in Elementary 


POLITICAL ECONOMY.—Political Eco- | 


NOMY FOR BEGINNERS. By MILLICENT G. FAWCETT. 
New Edition. 18mo. 2s. 6d. 
“Clear, compact and comprehensive.’ "—Daily News. 
c apits al and labour have never been moie simply or more duis expounded.’ 


—Contemporary Review. 


LOGIC.—Elementary Lessons in Logic; 

Deductive and Inductive, with Questions, Examples, and Vocabulary. 

By W. STANLEY JE VONS, M. A., Professor of Logic in University 
College, London. New Edition. 18mo. 38. 6c. 

“ Nothing 

alike simple, 


PHYSICS.—Lessons in Elementary Phy- 
SICS. By BALFOUR STEWART, F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. With numerous IIlustrations 
and Chromoliths of the Spectra of the Sun, Stars, and Nebula. New 
Edition. 18mo. 4s. 6d. 

“The beau-ideal of a scientific text-book, 

—Educational Tintes 


PRACTICAL CHEMISTRY.—The Owens 
COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. 
Py FRANCIS JONES, Chemical Master in the Grammar School 
Manchester. With Prefac e by Professor Roscor,* and Illustrations. 
New Edition. 18mo 6 


can be better for a se hool- book.”"—Guardian. ‘A manual 


interesting, and scientific.”"—A thenaum. 


clear, accurate, and thorough.’ 


MACMILLAN AND CO.. 


observations made with these instruments are treated for | 
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| ANATOMY. 
TOMY. By ST. GEORGE MIVART, F.R.S., Lecturer in Compara- 
tive Anatomy at St. Mary’s Hospital. With upwards of 400 Illustrations. 
6d. 


18mo. 6s. 

STEAM.—An Elementary Treatise. By 
JOHN PERRY, Bachelor of Engineering, Whitworth Scholar, etc., 
With numerous Woodcuts, Numerical Examples, and Exercises. 18mo 
45. 6d. 


PHYSICAL GEOGRAPHY. — Elementary 
LESSONS IN PHYSICAL GEOGRAPHY. By A. GEIKIE, 
F.R.S., Murchison Professor of Geology, etc., Edinburgh. With 
numerous Illustrations. 18mo. 48. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A., F.R.S. Part I.—Properties of Solid and Fluid 
3odies. With numerous Examples. 18mo. 3s. 6d. 


Science Primers for Elementary Schools. 
Under the joint Editorship of Professors HU XLEY, ROSCOE, and BAL 
FOUR STEWART. 

Primers are extremely simple and attractive, and thoroughly 
answer their purpose of just leading the young beginner up to the threshold 
of the long avenues in the Palace of Nature which these titles suggest. ""— 
Guardian. ‘‘They are wonderfully clear and lucid in their instruction, 

simple in style, and | oduateable in plan.” — Educational Times. 

Primer of Chemistry. By Professor H. E. 
ROSCOE. With numerous Illustrations. 18mo. 1s. New Edition 
With Questions. 

Primer of Physics. 
STEWART. With numerous 
With Questions. 

Primer of Physical Geography. By Pro. 
fessor ARCHIBALD GEIKIE, F.R.S. With numerous Illustrations 
New Edition. 1Smo. 1s. 

Primer of Geology. By Professor Geikie, 
F.R.S. With numerous Illustrations. New Edition. 

Primer of Physiology. By Michael Foster, 
F.R.S. New Edition. 18mo. 1s. 

Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With numerous Illustrations. New Edition. 
18mo. Is. 

Primer of Botany. By J. D. Hooker, C.B., 
F.R.S., President of the Royal Society. With numerous Illustrations 
New Edition, revised. 18mo. 1s. 

Primer of Logic. By Professor Stanley 
JEVONS, F.R.S. Second Edition. 18me. 1s. 

In preparation :— 


Introductory. By Professor Huxley. &c. &c. 


‘These 


By Professor Balfour 


Illustrations. 18mo. 1s. New Edition. 


18mo, cloth. 1,5 


With numerous IIlustrations. 


Science Lectures at South Kensington. 
With Illustrations. Crown 8vo. 6d. each. 

Sound and Music. By Dr. W. H. Stone. 

Photography. By Captain Abney, R.E. 

Kinematic Models. By Professor Kennedy, 
CE. 

Outlines of Field Geology. 
GEIKIE, F.R.S. 

Absorption of Light, and Fluorescence. 
Professor STOKES, F.R.S. 

Technical Chemistry. By Professor Roscoe. 

The Steam Engine. By F. J. Bramwell, 


C.E., F.R.S. 


By Professor 
By 


Manchester Science*Lectures for the People. 
Illustrated. 


What the Earth is Composed of. By Pro- 
fessor ROSCOE, F.R.S. 
The Succession of Life on the Earth. By 


Professor WILLIAMSON, F.R.S. 
Why the Chemistry of the Earth is as it is. 


Eighth Series, 1876-7. Crown 8vo. 6d. each. 


By J. N. LOCKYER, F.R.S. 
Also complete in One Vol. Crown Svo. 2s, 
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HISTORY. 


Select Charters and other Illustrations of 
ENGLISH CONSTITUTIONAL HISTORY, from the Earliest 
Times to the Reign of Edward I. Arranged and Edited by Professor 
W. STUBBS. ‘Third Edition. Crown 8vo, 8s. 6d. 

A Constitutional History of England, in its 
Origin and Development. By Professor W. STUBBS, M.A. Vol I. 
Second Edition. Crown 8vo, cloth, r2s. Vol. II. Crowa 8vo, cloth, 12s. 


Genealogical Tables Illustrative of Modern 
HISTORY. By H. B. GEORGE, M.A, Second Edition, Revised 
and Corrected. Small 4to, 12s, 

A History of France, down to the Year 1789. 
With numerous Maps, Pians, and Tables. By G. W. KITCHIN, M.A, 
3 Vols., crown 8vo, ros. 6d. each. 


PHYSICAL SCIENCE. 
Descriptive Astronomy. By G.F. Chambers, 


F.R.A.S. With numerous Illustrations. Third Edition. 8vo, 28s. 


Chemistry for Students. By Professor A. W. 
WILLIAMSON, Ph.D., F.R.S. A New Edition, {with} Solutions. 
Extra fcap. 8vo, 8s. 6d. 

A Treatise on Heat. With numerous Wood- 
os and Diagrams. By Professor BALFOUR STEWART, LL.D., 

F.R.S. Second Edition. Extra feap. 8vo, 7s. 6d. 

Exercises in Practical Chemistry (Laboratory 
Practice). By A. G. VERNON HARCOURT, M.A., F.R.S., and 
H. G. MADAN, M.A. Series I. Qualitative Exercises. Second Edi- 
tion. Crown 8vo, cloth, 7s. 6d. 


Sachs’ Botany. Translated by Bennett and 


Dyer. Illustrations. Royal 8vo, half-bound, 31s. 6¢. 


ENGLISH LANGUAGE AND LITERATURE. 


An English Grammar and Reading Book, for 
Lower Forms in Classical Schools. By O. W. TANCOCK, M.A, 
Second Edition. Extra fcap. 8vo, 3s. 6d. 

An Anglo-Saxon Reader. By H. Sweet, 

By 


M.A. Extra fcap. 8vo, 8s. 67. 


The Philology of the English Tongue. 
J. EARLE, M.A. Second Edition, Extra fcap. 8vo, 75. 6. 


Specimens of Early English. A New and 
Revised Edition. With Introduction, Notes, and Glossarial Index. By 
R. MORRIS, LL.D., and W. W. SKEAT, M.A. Part II. peo 
Robert of Gloucester to Gower (A.D. 1298 to A.D. 1393). Second Edition. 
Extra fcap. 8vo, 7s. 6d. 

Specimens of English Literature, from the 
**Ploughmans Crede” to the “‘Shepheardes Calender” (A.p. 1394 to 
A.D. 1579). With Introduction, Notes, and Glossarial Index. By W. W. 
SKEAT, M.A. Extra fcap. 8vo, 7s. 6d. 

The Vision of William concerning Piers the 


PLOWMAN. By WILLIAM LANGLAND. Edited, with Notes, 
by W. W. Sxeat, M.A. Second Edition, fcap. Svo, 4s. 6d. 


Shakespeare. Edited by W. G. Clark, M.A., 
and W. ALDIS WRIGHT, M.A. Hamlet, 2s. ; The Tempest, 1s. 6:7. ; 
King Lear, 1s. 6¢.; The Merchant of Venice, 1s. ; Richard the Second, 
1s. 6d. ; Macbeth, 1s. 6¢. ; As You Like It, 1s. 6, 

Typical Selections from the Best English 
WRITERS. With Introductory Notices and Notes. Second Edition. 
2vols. 3s. 6d. each. 

Chaucer.—The Prologue to the Canterbury 
Tales ; The Knightes Tale ; The Nonne Prestes Tale. Edited by R 
MORRIS, Sixth Edition. Extra fcap. 8vo, 2s. 6d. 

Chaucer.—The Prioresses Tale; Sir Thopas; 
The Monkes Tale ; The Clerkes Tale ; The Squleves Tale, &c. Edited 
by W. W. SKEAT, M.A, Extra fcap. 8vo, 4s. 62. 

Hooker.—Ecclesiastical Polity. Book I. 

Second Edi- 


Edited by R. W. CHURCH, M.A., Dean of St. Paul's, 
tion. Extra feap. 8vo, 2s. 


Spenser’s Faery Queene. Books I. and II. 
Designed chiefly for the Use of Schools. With Introduction, Notes, 
and Glossary. By G. W. KITCHIN, M.A. 2s. 6a. each. 

Bacon.—Advancement of Learning. Edited 
by W. ALDIS WRIGHT, M.A. Second Edition. 4s. 67. 

Milton.—Poems. Edited by R. C. Browne, 
M.A. 2vols. Fourth Edition. Extra fcap 8vo, 6s. {6d. Sold sepa- 
rately: Vol. I., 4s.; Vol. II., 3s. L’Allegro, 3¢.; [El Penseroso; 
Lycidas, 3d. . 

Milton.—The Areopagitica. With Introduc- 
tion and Notes. By J. W. HALES, M.A. Extra fcap. 8vo, 3s. 

Dryden.—Select Poems. Edited by W. D. 
CHRISTIE, M.A. Second Edition. Extra feap. 8vo, 3s. 6d. 

Pope.—With Introduction and Notes. By 
MARK PATTISON, B.D.. Rector of Lincoln College, Oxford. 

I. ESSAY on MAN. Fifth Edition. Extra fcap. 8vo, 1s. 6d 
II. SATIRES and EPISTLES. Second Edition, 2s. 
Burke.—Select Works. Basted, with Intro- 


duction and Banga by E. J. PAYNE, 
Vol. I. THOUGHTS on the PRE Si NT yt > ae ; the 
Two Speeches on America. Extra fcap. 8vo, 
Vol. Ht REFLECTIONS on the FRENCH REV ‘OLUTION. 


Cowper. Edited, with Life, Introductions, 
and Notes, by H. T. GRIFFITH, B.A. 
Vol. I. The DIDACTIC POEMS of 1782 ; with Selections from the 
Minor Pieces, A.D. 1779-1783. Extra feap. 8vo, 35. 
Vol. Il. The TASK; with ‘Tirocinium, and Selections trom the 
Minor Poems, A.D. 1784-1799. 35- 
Addison.—Selections from the Spectator. 
With Notes by T. ARNOLD, M.A. 4s. 62.4 


FRENCH LANGUAGE AND LITERATURE. 
An Etymological Dictionary of the French 


Language, with a Preface on the Priaciples of French Etymology. By 
A. BRACHET. Translated into English by G. W. Kitcuin, M.A. 
Crown 8vo, ros. 6d. 

Brachet’s Historical Grammar of the French 
LANGUAGE. ‘Translated into English by G. W. Kitcuin, M.A. 
Second Edition, with a New Index. Extra fcap. 8vo, 3s. 6. 

Corneille’s Cinna, and Moliére’s Les Femmes 
SAVANTES. Edited, with Introduction and Notes, by GUSTAVE 
MASSON. Extra fcap. 8vo, cloth, 2s. 6d. 

Racine’s Andromaque, and Corneille’s Le 
MENTEUR. With Louis Racine’s Life of his Father. By the same 
Editor. 2s. 6d. 

Moliére’s Les Fourberies de Scapin, and 
RACINE’S ATHALIE, With Voltaire’s Life of Molitre. By the 
same Editor. 2s. 6d. 

Selections from the Correspondence of 
MADAME DE SEVIGNE and her CHIEF CONTEMPORARIES. 
By the same Editor. 35. 

Voyage autour de ma Chambre, by Xavier de 
Maistre ; Ourika, by Madame de Duras ; La Dot de Suzette, by Fievée ; 
Les Jume aux de Il’Hétel Corneille, by Edmund About, &c. By the same 
Editor. 2s. 6d, 

Regnard’s Le Joueur, and Bruey’s and Pala- 
PRAT’S LeGRONDEUR. With Notes. By the same Editor. 2s. 6d, 

Louis XIV. and his Contemporaries. With 


Biographical Notices, Tables, &c. By the same Editor. 2s. 6. 
GERMAN CLASSICS. 
Goethe’s Egmont. With a Life of Goethe, 
&c. By C. A. BUCHHEIM. Extra fcap. 8vo, 3s. 
Schiller’s Wilhelm Tell. With a Life of 


Schiller, Introduction, Commentary, &c. By the same Editor. Second 
Edition, 3s. 6d. 


Lessing’s Minna von Barnhelm. With Life, 


Introduction, &c. By the same Editor. ‘Second Edition. 3s. 6a. 
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GREEK AND LATIN CLASSICS. 
Liddell and Scott’s Greek-English Lexicon. 


Sixth Edition, Revised and Enlarged. 
A Greek-English Lexicon, abridged from the 


above, chiefly for Use of Schools. Sixteenth Edition, carefully Revised 


throughout. Square, 7s. 6d. 
Eighteenth 


4to, 36s. 


Wordsworth’s Greek Grammar. 
Edition, Half bound, 4s. 
Wordsworth’s Greek Primer in English, for 
the Use of Beginners. Fourth Edition. Extra feap. 8vo, 1s. 62. 
The Orations of Demosthenes and A‘schines 
on the CROWN. With Essays und Notes. By G. A. SIMCOX, M.A., 
and W. H. SIMCOX, M.A. », 125. 
Homer.—Od yssey, —— I. to XII. With 
W. W. 


Sve 


introduction, N« 
DELL, M.A. 

Homer.—Odyssey, 
Schools). By W. W. MERRY, 
Svo, 4s. 6d. Book II. 1s. Ge. 

So~hocles. The Plays and Fragments. With 
Luglish N By Professor LEWIS CAMPBELL, 
2 vols. 

Vol. I. G2ADIPUS TYRANNUS —(EDIPUS COLONEUS— 
ANTIGONE. 8vo, 14s. 

Sophocles. The Text of the Seven Plays. 
By the same Editor. Extra fcap. 8vo, 4s. 6¢. 

Sophocles. In Single Plays, with English 
Notes, &c. By Professor CAMPBELL and E. ABBOTT, M.A. 

(EDIPUS REX. Extra fcap. 8vo, limp, 1s. 9¢—(CEDIPUS 
COLONEUS. 1s. 9¢4.—ANTIGONE. 1s. 9¢.—AJAX. 2s. 

Theocritus (for Schools). With Notes. By 
H. KYNASTON, M.A., He:z r M: aster of Cheltenham College. Second 
Edition. Extra fcap. 8vo, 4s 

Xenophon. Selections (for Schools). With 
Notes and Maps. By J.S. PHILLPOTTS, B.C.L., 
Bedford School. Part 1. Third Edition. 

Xenophon’s Anabasis. 
ry dfrom. With Vocabulary. 
JERRAM. Extra feap. 8vo, 3s. 6¢ 

Specimens of Greek Dialects; being a Fourth 
Greek Reader. With Introduc tions and Notes. By W. W. MERRY, 
M.A. Extra fcap. 8vo, 45. 6c. 

Fifth Greek Reader. Part I. Selections 
from Greek Epic and Dramatic Poetry, with Introductions and Notes. 
By EVELYN ABBOTT, M.A. Extra feap. 8vo, 4s. 6c. 

Manual of Comparative Philology, as applied 
to the Illustration of Greek ar ad Latin Inflections. By T. L. PAPIL- 


LON, M.A. Crown &vo, 7s. ¢ 
By John 


An Elementary Latin Grammar. 
RB. ALLEN, M.A., Head Master of Perse Grammar School, Cambridge. 
Extra fcap. 8vo, 2s. 6d. 

A First Latin Exercise Book. 
Author, Extra fcap. 8vo, 2s. 6d. 

A First Latin Reader. By T.J. Nunns, M.A. 
Extr fcap. 8vo, 2s. 

Cesar. The Commentaries (for Schools). 
By C. E. MOBERI EY, M.A., Assistant-Master in Rugby School. 


The Gallic War. With Notes and Maps. Second Edition, E ure fcap. 
8vo, 4s. 6¢.—The Civil War, 3s. 6¢ —Vhe Civil War, Book I., 


Cicero’s Philippic Orations. With Notes. 


By J. R. KING, M.A. 
Cicero.—Select Letters. With] English In- 
By ALBERT WATSON, M.A. 


troductions, Notes, and Appendices. 
Text. 


es, &c. 


Svo, price - 


Books I.—XII. 


M.A. Fourth Edition. Extra feap. 


Yotes and Introductions. 


Extra fcap. 8vo, 3s. 6d. 
Easy Selections 
Jv J.S. PHILLPOTTS and C. S. 


By the same 


Svo, ros. 6:2. 


Second Edition. 8vo, 18s. 
Cicero.--Select Letters. 
Editor. Extra fcap. Svo, 4s. 


Complete Lists of the 


By the same 


Oxford : 


Head Master of | 


MERRY, M.A., and J. RID- | 


(for | 
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Cicero.—-Selected Letters (for Schools). With 
Notes. By C. E. PRICHARD, M.A., and E. R. BERNARD, M.A. 
Extra fcap. 8vo, 3s. 

Cicero. Selection of Interesting and De- 
scriptive Passages. With Notes. By HENRY WALFORD, M.A 
Assistant-Master at Haileybury College. In Three Parts. Seen nd 
Edition. Extra feap, 8vo, 4s. 6¢. Each Part separately, limp, 1 7, 

Cicero pro Cluentio. With Introduction ond 
Notes. By W. RAMSAY, M.A. Edited by G. G. Ramsay, M.A 
Extra fceap. 8vo, 35. 6d. 

Cornelius Nepos. With Notes. By Oscar 
BROWNING, M.A. Extra fcap. 8vo, 2s. €. 

Horace. With a Commentary. Vol. I. 

By EDWARD C. WICK 

Head Master of Wellington College. 8vo, res. 


The Odes, Carmen Seculare, and Epodes. 
HAM, M.A., 

Livy, Books I.—X. By Professor]. R. Seeley, 
M.A. Book I. Second Edition. 8vo, 6s. 

Livy. Selections (for Schools). With Notes 
and Maps. By H. LEE-WARNER, M.A., Assistant-Master in Rugby 
School. Extia fcap. 8vo. In Three Parts, limp, each 1s 64. 

Ovid. Selections for the Use of Schools. 
With Introductions, Notes, &c. By W. RAMSAY, M.A. Edited by 
G. G. Ramsay, M.A. Second Edition. Extra fcap. 8vo, 5s. 6. 

Persius.—The Satires. With a Translation 
and Commentary by Professor CONINGTON. Edited by Henry 
Nerriesuip, M.A. Second Edition. 8vo, 7s. 6d. 

Pliny.—Selected Letters (for Schools). With 
Notes. Peas Cc. E. PRICHARD, M.A., and E. R. BERNARD, 
M.A. 


Roman ‘Poets of the Augustan Age—Virgil. 
By W. Y. SELLAR, M.A. 8vo, 14s. 
Selections from. the less 
POETS. By NORTH PINDER, M.A. 
Fragments and Specimens of Early Latin. 
With Introductions and Notes. By J. WORDSWORTH, M.A. 
IOS. 

Passages for Translation into Latin. For 
the Use of Passmen and others. Selected by J. ¥. SARGENT, M.A. 
Third Edition, Extra fcap. 8vo, 2s. 6d. 


MENTAL AND MORAL PHILOSOPHY. 
The Elements of Deductive Logic, designed 


mainly for the Use of Junior Students in the Universities. By T 
FOWLER, M.A, Professor of Logic, Oxford. Fifth Edition, with a 
Collection of E xamples. Extra feap. 8vo, 3s. 6:7. 

The Elements of Inductive Logic, designed 
mainly for tle Use of Students in the Universities. By the same Author. 
Second Edition. Extra fcap. 8vo, 6s. 


Selections from Berkeley, with an Introduc- 
tion and Notes. For the Use of Students in the Universities. Ly Pro 
fessor A. C. FRASER, LL.D. Crown 8vo, 7s. 6d. 


A Manual of Political Economy. For the 
Use of Schools. By J. E. THOROLD ROGERS, M.A. Second Edi- 


tion. 4s. 6d. 
MATHEMATICS, &c. 
The Scholar’s Arithmetic. With Answers 
to the Examples. By L. HENSLEY, M.A. Crown 8vo, 4s. 67. 
The Scholar’s Algebra. An Introductory 
Work on Algebra, By the same Author. Crown 8vo, 4s. 6<. 


Bookkeeping. By R. G. C. Hamilton and 
JOHN BALL, Co-Examiners in Bookkeeping for the Society of Arts. 
New and Enl arged Edition. Extra fcap. 8vo, 2s. 

A Treatise on Electricity and Magnetism. 
By Professor CLERK MAXWELL, M.A., F.R.S. 2 vols. 8vo, 


1/2. 115. 6. 


known Latin 


8vo, 155. 


8vo, 
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OPTICIANS, 
BROMPTON ROAD, 


(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electzomotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6d. 


TISLEY'S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmon 
Vibrations) on card or on bl ackened glass—most attractive for Class 
Demonstration—from £3 ros. to £2r. 


172; S.W. 


Specimen Curves drawn on card, post free, 3s. per dozen. 


STEREOSCOPIC Ditto, 
Giving v asihty solid figures of wave motions, each 1s. 
Price Lists of Acoustic Apparatus, i Dr tui. 
Hari ! 


RUPTURES —BY ROYAL LETTERS PATENT. 


WHITE’ S MOC-MAIN LEVER TRUSS 


is allowed by upwards of soo Medical Men to be the most effec 
tive invention in the curative treatment of Hernia. The use . 
a steel spring, so often hurtful in its effects, is here avoided ; 

soft bandage being worn round the body, while the requ ioe 
resisting power is supplied by the MOC-MAIN PAD ang 
PATENT LEVER, thing with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (w hich cannot 
fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., 215., 26s. 6¢., and 31s. 62.) Post 
o Double ,, 315. 6d., 42s., and 52s. Od, ae 
pa Umbilical ,, 425. and 52s. 6d. } tars 
Post Office Order to be made payable to John White, Post Office, Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. ‘They are porous, light in texture, and inexpensive, ani drawn 
on over an ordinary stocking. Price 4s. 6d., 7s.6¢. 10s., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London, 





JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Dem«c y Instruction, &c, 
SETS OF APPARATUS AND CHEMICALS 


For the various Public Examinations. 


Portable Chemical Cabinets adapted for Private Study. 





Price Lists on Application. 


This day, in Svo, 


THE THEORY OF 


LORD R 


NATURE 


pric e 


AYLE 


1: 
XIN 


“ 


W. LADD & GO. 
Scientific Instrument nt Ma: 1ufacturers 


(By A Y Great Britain) 
tr & 12, BEAK STREET, REGENT STREET, W. 


MRS. SPOTTISWOODE’'S POCKET POLARISING APPA. 
RATUS, complete in Caze, post free 3/7. 85. 6.7. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 

BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 617. 

FLUORESCENT LIQUIDS, in Stopp 
Set of Nine, 17. 10s. 


ah. 
eich; 


sred Bottles, 35. 6:2. 


Al 


Philosophical Apparatus of every Description. 


Lilustrated Catalogue, Sixpence 


ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW POPULAR BINOCULAR MICROSCOPE 
I2 32s, 
HOW’S STUDENT'S MICROSCOPE, £5 55. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY, 
How & Co.’s Series of Geological Diagrams for the Lantern, consis tin g of 
Sections of Strata, Groups of Fossils, Re ns of Extinct Animals. &c. 
Catalogue on Appli mn. 


Catalogue of Lanterns, Dissolvin g-View Apparatus and Photo. Slides, New 
idition, in preparation. 


JAMES HOW & CO,, 
(Late 2, 


BRIDE 


Foster Lane), 
s ST. STREET, 


LONDON. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, 


- PHILADEL PHIA, U.S.A, 


The Medal and Highest . Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


AGENTS, U.S.A. :—INDUSTRIAL FUBLICATION CO., 
176, Brondwap, New York. 


Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free, 


A CERTAIN 

REMEDY 
OLD WOUNDS, and SOKES., If 
Chest, it cures SORE 
and COLDS; and for 
Diseases it is unequalled, 








For BAD BREASTS, 
feetually rubbed on the Neck and 
THROATS, BRONCHITIS, COUGHS 
GOUT, REEUMATISM, and all Skin 


SOUN D. 


IGH, F.RS 


Formerly Fellow of Trinily College, Cambridge 


MACMILLAN AND CO.,, LONDON, 
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— BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE 
AND TO THE ROYAL FAMILY, 


Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI, Part 1, 1875. See also leading articles in the Z/mes, February 1, 
1877, the Zvening Standard, February 2, 1877, &c. 

“Indeed we found that myriads of minute worms were Geveloped in the Animal Charcoal, and 
passed out with the water.”— Report of Royal Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 


—_ =<" EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPOT, 
505, OXFORD STREET, LONDON, W.C., or Post Free. 





In Two Vols., royal 8vo, with numerous Tlustrations by Zwecker, and Maps, price 4s. 


THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS, 


With a STUDY of the RELATIONS of LIVING and EXTINCT FAUNAS as ELUCIDATING the past CHANGES 
of the EARTH’S SURFACE, 


BY ALFRED RUSSEL WALLACE. 


The Zimes of May 21st says :—‘‘ Altogether it is a wonderful and fascinating story, whatever objections may be taken to theories 
founded upon it. Mr. Wallace has not attempted to add to its interest by any adornments of style ; he has given a simple and 
clear statement of intrinsically interesting facts, and what he considers to be legitimate inductions from them, Naturalists ought to 
be grateful to him for having undertaken so toilsome a task. ‘Ihe work, indeed, is a credit to all concerned—the author, the 
publishers, the artist (unfortunately now no more) of the attractive illustrations, and last, but by no means least, Mr, Stanford’ 
map-designer.”’ 

By the same Author, 


THE MALAY ARCHIPELAGO: the LAND of the ORANG-UTAN and the BIRD of 
PARADISE. A Narrative of Travel, with Studies of Man and Nature. With Maps and Illustrations. Fifth Edition, 
Crown 8vo. 75. 6d, 


CONTRIBUTIONS TO THE THEORY OF NATURAL SELECTION. A Series of 
ESSAYS. Third Edition, Crown 8vo. 8s. 6d. 
MACMILLAN AND CO., LONDON. 





Fust published, Medium 8vo, price 215. 
Incidents ot T'ravel and Exploration in the Lands of the Incas. 
By E. GEORGE SQUIER, M.A., F.S.A., 


LATE U.S, COMMISSIONER TO PERU, 
AuTHOR or ,“ NicARAGUA,” *‘ ANCIENT MONUMENTS OF MISSISSIPPI VALLEY,” ETC., ETC., ETC. 


WITH THREE HUNDRED ILLUSTRATIONS. 


THE early Spanish chroniclers have almost exhausted their rich and glowing language in describing the empire of the Incas, which 
had spread itself among the valleys and over the slopes of the Andes of Peru, and the eloquent pen of Prescott has traced the story 
of their conquest and overthrow—an episode in the history of the world which surpasses romance in the marvellousness of its details, 
and in its deep and tragic interest. The subversion of the empire was so sudden and complete, that the chroniclers who followed 
the Spanish armies had scarcely time to record the manners and habits of the people in their more obvious and superficial aspects, 
none to devote to the investigation of the principles of their social and civil organizations, and the elucidation of their primitive 
history. To discover these principles and clear up the mists which rest upon their origin and development, is a task that has been 
reserved for the student and archeologist of later times. To this task Mr. Squier has devoted himself in this work, and under av 
entertaining narrative of travel are found the threads of tradition unravelled, and the monuments of a departed race reconstructetl 
in a manner that cannot fail to strike the reader with amazement at the advanced state of civilization which had been attained by 3 
race which has been swept from the earth as barbarian. 


MACMILLAN AND CO., LONDON, 
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HENRY CROUCH’S 
“PREMIER” BINOCULAR MICROSCOPE. 


It has Concentric Rotating Stage, having Rectangular Mechanical Adjustments, possessing 
many important advantages and all the latest improvements. 


“nm 
} 


1877.) 


MEDAL 


Mahogany 
and HIGHEST AWARD for Design, Construction, 


Jan. 


sOSSIP, 


Concave and Plain 
Stand Condenser 


Mirrors, 
and Portable 


SCIENCE-( 


PHILADELPHIA, U.S.A. 


(See 


With 1-in. 25°, |-in. 85°, Rack 
Adjustment to Draw Tubes, 


large 
, and Moderation in Price. 


Nu 


CENTENNIAL EXHIBITION, 
HENRY CROUCH has RECEIVED the 


ih i ji 


Optical Excellence 


NEW CATALOGUE, FULLY ILLUSTRATED, FOR SIX STAMPS. 
HENRY CROUCH, 66, BARBICAN, LONDON, 


EA 
QO 


NOW READY, the FOURTH Edition ot 


LOG LETTERS 
‘THE CHALLENGER: 


LORD GEORGE CAMPBELL. 


MACMILLAN AND CO., LONDON. 





In five vols. 8vo, with Portrait and numerous Illustrations, price £4 145. 6d. 


COUNT RUMFORD’S COMPLETE WORKS. 


ith Memoir and Aotices of his Daughter, 
BY GEORGE ELLIS. 


‘Count Rumford is one of the celebrities of a former generation who are almost forgotten by the ordina: bli 
Still he was in many respects an extremely remarkable man. . . . At a very ae age he had raised oeealt Belg sn 
of begeaes. more than private obscurity to a position of considerable public eminence. He gained and largely deserved a world 
= - ———— as an enlightened philanthropist and sagacious public administrator, while his speculations and achievements in the 
pore hy P _ continue to be spoken of with respect by the scientific authorities of our time. Indeed Dr. Ellis goes so far as to 
= ses —, yop that ‘he is fairly to be regarded as the discoverer and first promulgator of the facts and principles which 
—— = under ; 4 now familiar designation of the conservation and correlation of force.’ However this may be, in a humbler 
—— ex ee eld of inquiry he must certainly be recognised as a master, and what he did for promoting the economy and the 
onal use of fuel has been neither surpassed nor equalled by any one who has come after him.”—/ai/ Mai/ Gazette. 


MACMILLAN AND CO., LONDON. 
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SOME OF CASSELL, PETTER, AND. GALPIN’S EDUCATIONAL WORKS. 


Algebra, The Elements of. Deaning-Gagige, Cassell’s School- Marlborough French Gram 
Crowa 8vo, cloth. rs 62. widen in F . MAR, The. Ev lerged and Revised. Ar 
° . ; R ;. ne" HA A set of 6 ranged and mpile! by the Rey. 
Animal Kingdom, The. By Sraduated Draicg Copies, on strong Cards, BRIGHT, MA. Master of the Med <i 
ELLIS A. DAVIDSON. With rumerous 94 x 6 V Pippe ay 55. School in Marlborough College. 2s. 62 
Illustrations. Revised and Corrected. Cloth. conp GRADE E sraduate 
——s a "Set hes 1H Free uaxo. A Graduated Marlborough French — Exer- 
‘ 3oards, size 8 x Wrapps ; CISES, The. Enlarged and Revised. 1 
Chemistry, Elementary. By} a the Rev. G. W. DE LISLE, M.A. Clot! 
Rey. H. MARTYN HART, MA. With|Morley’s’ First Sketch Of 3s. 6d. 
‘ol oures Prontispiece ‘sown 8v0, 300 PA PATC ae. ~— aa 
be i C php tispiece. Crown 8vo, 300 pp., E NGLISH LII ERATURE, fr a the Ear- Marlborough German Gram 
th. 3s. 62, ao Period to the Present Time. By Professor MAR. Th Revised Editio Cc led 
iENRY MORLEY. i hve. ase a MAR, The. Revised E n. Compiled a 
Copy-Books, Cassell’s Gra- cloth. 7s. 62. Se ne Arranged by the Rev. J. F. BRIGHT, M.A 
DUATED. Printed from Copper-plate Copies, | Euclid Cas WW’ Edit db Cloth. 3s. 6. 
on superior am carefully prepared for 1 Selis. ite i 
Wins g purpos nn contain everything Prof. <A FE, A.M. 8vo, 216 pp. oy. M u Sic, an ? Elementary 
ry for the forma ation of good Hand- covers, 1s. ; cloth, 1s. 64. ‘ MANUAL OF. By HENRY LESLIE 





: ; Crown 8vo. 1s. 
Kighteen Books, price 2d. each. Euclid, the Self and Class | 


STROKES ANC STRAIGHT LETTERS. EXAMINER. 4d. 
- Rounp Letrers anp Combinations. 


Natural Philosophy, a Manual 


OF. By the Rev. Professor HAUGHTON 


3. Worps. Suortr Letrers, Euclid, the First Four Books F.R.S. With 160 {[llustrations. Clot! 


LonG ! &TTERS AND Worps. of. In paper. 6d.: c J 
Gtinis était chu Gadanh ice Pisa. of. In paper, 6¢. ; cloth, od. 


6. CAPITALS AND COMBINATIONS. French, Cassell’s Lessons in. 


38. 62. 


| 
| 
: | Natural Philosophy in Easy 
= EX ry Ravxn, AND Ficures. Parts I. and II., cloth, each 2s. 6.2. complete, LESSONS. By Professor TYNDALL, F.R.+ 
4 pointe sconce ne . ‘ 45.62%. Kry, 1s. 6c. | Cloth. 2s. 6d. 
ExT, Rounp (Apvancep), Figures (Sums). : 
. ELEMENTARY SMALL Hanp French and English a? Our Bodies. An Elementary 
Carirats, Figures (Sums), aANp Dovbir SPONDENCE FOR YOUNG LADIES. | beg adn Human Physiology. By E. A 
’ pra Mae — sical DAVIDSON. Illustrated. Cloth li 
ustrated. Cloth limp. 1 


SMALL Hanp. 
wBLE SMALL Hanp. 
weed Doupie Satan. Hann. French, Sixpenny Lessons in. | Painting in Neutral Tint, A 
‘Tt, Rounp, AND SMALL Hanp, ee ae . : = JURSE OF. With ‘Twenty-four Plates. 
AxceD SMALL Hanp (1), By Professor DE LOLME. 6d. ; cloth, xs. | By R. P. LEITCH. With full Instructions to 
ee Geet Ene French-English and English-! _ the Pupil. 4to, cloth. ss. 
Invoices, Receirrs, &c. FRENCH DICTIONARY. Crown 8vo, 956| Right Lines in their Right 
pages, cloth. 3s. 6d. PLACES. Explaining the First Principles of 
Copy- Books Cassell’s Modern | : ; Geometry. Illustrated. Cloth. rs. 
SCHOOL, ean w Edition of the above, | Galbraith and Haughton s H ; ; 
priated om thick paper of eatra quality, and | | SCIENTIFIC MANUALS. By the Rev.| Sepia Painting, A Course of. 
published at 3/7. each. | Professor GALBRAITH, M.A., Fellow of With Twenty-four Plates from designs by 
| ee ee a ee Che | ee Bae Pel Pemectons 
; ° essor HAUGHTON, M.D., D.C.L., F.R.S. the Pupil. Cloth. Price ss. 
Drawing * ae } Cloth, red edges. Ss i ‘ - c al M 1 
Drawing Copies,Cassell’s Sixpenny.| Arithmetic. Containing nearly | PP©!Ng, 44 Lomp ete Manua 
A Superior Series ¢ f Dra wwing 4 Co ples, | 2,000 Examples. 3s. 6:2. pt * — “s RELL - . D_ 
eg on stout paper, in Five Series of Plane en 2s. 6d. TM. Inspector of Schools. 1s. 
ee . Euclid. Books L, , ar. on. Ok. } . 
Sertes A, Frorat ™ Technical Manuals, Cassell’s. 


AND VEGETABLI IV. “e 2s. Od. iv — aie . D ‘ : 
are xe Hlustratec . hroughow with rawings an 
ee Mathematical Tables, . Od, Working Diagrams, bound in cloth. r 
DRAWING. Mechanics. 35. 6¢. 

Drawinc. Reilee to On _ By ELLIS A. DAVIDSON. ; 
WAL Drawinc. Hyd ee a Linear Drawing and Practical 
ich Series can b arts, yes rostatics, 35, 6d. GEOMETRY. 2s. 

ol cloth, ee ie ae toed cae a Linear Drawing and Projection. 
ets on Cx A ( may be had in Steam Engine. 3s. 6d. The Two Vols. in One. 
Algebra. Part L., cloth, 2s.6¢. Com- | : = 
Dewwing Copy -Book s, Cassell’s | plete, 7s. 6:. : ‘ Model Drawing. a : 
i Twenty veicur| Tides and Tidal Currents. New| a om ren and Isometrical 
; Edition, with Tidal Cards. 3s. PROJECTION. 2s. 


1 1 p. . 
With biaak Paper for Copying. Geometry, Cassell’s Course) Practical 2 
Cassell’s School Board Peso. hand OF PRACTICAL. By E. A. DAVIDSON. Applied echanics. 
DRAWING COPY-BOOKS. Consisting Consisting of 64 Copies on Cardboard, ia R. S. BALL, LL.D. Cloth. 
Packet. 55. Colour. By Professor A. H. Cuurci, 
M.A. With Coloured Piates. 2s. 6:7. 


Fcap. 8vo, cloth. 2s. 6.7. 








38. 6d. 


f Four Books, fea omens book con- 
taining 16 pases.of Copies and blank paper | German-English and English- . 
-* yee GERMAN PRONOUNCING DICT N- Systematic Drawing and Shading. 
Cassell’s School Board a adiiitatnsd ARY. Crown 8vo, 864 pp., cloth. 3. 6.7. By CHARLES RYAN. 2s. 
DRAWING COPY-BOOKS. Consisting ‘ e 
of Four Books, feap ‘to, cach book con. German, Lessons in. Parts; Three Kingdoms of Nature, 
taining 24 pages of Copies and blank paper I. and II., cloth. Each 2s. 6¢. Complete in The. By the Rev. Professor HAUGHTON, 
for Copying. Price 4. each. | One Vol., cloth. 4s. 6¢. Key, cloth. 1s. 6d. F.R.S. With 230 Illustrations. Cloth. 


Drawing-Book, Cassell’s Practical, | Latin-English and English- ‘Village School Songs. Col- 
Wah’ blaak area = se Ne ee = LATIN DICTIONARY. By J. R. BEARD, lected by AGNES C. WICKHAM. Fifty 
— eee D.D., and C. BEARD, B.A. Crown 8vo, Selected Pieces, set to Music. 67. 
pai 7 914 pp. 38. 6d. sn A 

Drawing-Models, Ellis A. David- |Water-Colour Painting, 
sé NS NEW. Conalating of 28 Blocks in Little Folks’ History of Eng: | COURSE OF. With Twenty ae “sper 


case, price £2. (For further particulars see LAND. By ISA CRAIG-KNOX. With 30 Plates from Designs by R. P. LEITCH, and 


Cassetu’s EDUCATIONAL CATALOGUE.) ~ Illustrations. Cloth. 1s. 6d. | full Instructions to the Pupil. Cloth. 5s. 


COMPLETE CATALOGUES of CassEtt, Perrer, and GALPIN’s publications, containing a List of SEVERAL 
HUNDRED VOLUMES, including Bibles and Religious Works, Fine Art Volumes, Children’s Books, Dictionaries, 
Educational Works, History, Naturai History, Household and Domestic Treatises, Hand-books and Guides, Science, ‘Travels, 
&e., &c., together with a Synopsis of their numerous Illustrated Serial Publications, sent post free on application to CAsSELI, 
PETTER, and GALPIN, Ludgate Hill, London, 


CASSELL, PETTER, & GALPIN, Lupcate Hitt, Lonpon ; and all Booksellers. 


Printed by R. Cay, Sons, AND TayLor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 21, Astor Place, New York.—THurspay, May 31, 1877. 








WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


Vd oround 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
No. 397, VOL. 16] THURSDAY, JUNE 7, 1877 PRICE $5 PER ANN. 


{All Rights are Reserved 


BROWNING’S 


ASTRONOMICAL 
TELESCOPES. 


Silvered glass REFLECTING 
TELESCOPE, with Parabolic 
Mirror 8} in. in diameter, 5 ft. 6 
in. focus, mounted on Altazimuth 
Stand, with quick and slow fine 
screw motions, both in altitude 
and azimuth, and two Hook's 
joints, with three Huyghenian eye- 
pieces, magnifying respectively, 85, 
200, and 4oo diameters. 


PRICE £49 5s. Od. 
List of Prices of Telescopes free. 


Registered as a Newspaper at the General Post Office.] 


Just published, Sixth Edition, with much 
New Matter. 


A PLEA for REFLECTORS; 
Being a Description of the New 
Astronomical Telescopes, with sil- 
vered class specula, and ins'ructions 
for using and adjusting them, with 
many lilustrations and Colourel 
Frontispiece of Jupiter. By JOTIN 
BROWNING, F.R.A.S.—One Shil 
ling, post free. 


BROWNING, 


C, ical a 7 Phy 2 al Th Zrument 2 


63, STRAND, W.C., LONDON. 


Factory—Southampton Street and Exeter Str 
I " 


sect oscopes, 


Pas Pos 
bey SC. 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Aaatumy, Physiology, 
Botany, Entomology, and every branch of Microscopieal Science. J. D. 
Moller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student’s Microscope, with - 4 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 187) 

gratis and post free, and Objects delivered in U.S A. and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


CRYSTAL PALACE.—It has been decided 
at a Meeting held on the 26th ult., to present a TESTIMONIAL to 
Mr. F. W. Wilson, who has just left the Palace, after twenty five years’ 





1 manners, unfailing courtesy, and thoroughly zealous 
efforts to prom id carry out successfully the various interesting Natural 
History and other Shows at the Crystal Palace, have earned for him the 
respect of a very wide circle of friends 

Mr. C. E. Elliott, of the Ceramic Court, Crystal Palace, has consented to 
s H morary lreasurer and Secretary, and he will be happy to attend 
| communications in conaection with the Fund, or receive any Sub- 
scr tio1 


A CLERGYMAN.—An M.A. of Oxford and 


First Class man in Mathematical Honours, would be happy to READ 
with GENTLEMEN preparing for University or other Examinations, 
during the months of August and September. Ciassics, Mathematics, 
Chemistry, and Physics. Cnemical and Physical Laboratories comp'ete 
in every respect. A very interesting locality. Apply to “Carbon,” care 
of Publishers, NATURE. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


und General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R S.; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S. ; Dr. Voeicker, 
F.R.S.; Dr. Williamson, F.R.S. 





c 


C. WILLMORE, Principal. 


“THE ROYAL AQUARIUM, WEST- 
MINSTER. 


All the Tanks are now complete. Latest Arrivals:—Three Monster 
Alligators from the Mississippi ; Angler, or Devil-fish ; Thirty Octopods, 
- The Fish are fed after the Afternoon Concert. 
Admission Daily, ONE SHILLING. 


WOOD ENGRAVING. 
MECHANICAL, ARTISTIC, AND PICTORIAL ENGRAVER, 
R, A. CHEFFINS, 


42, Essex Street, STRAND, Lonpon, W.C. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W 

The Summer ‘Term commences Friday, May 4th. 


To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


_ The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in Nature last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have bee» distributed among the Subscribers. Papers containing the 
particulars of Subscription may be obtained by writing to THomas FLoyp, 
Esq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


MISCELLANEOUS COLLECTIONS, &c. 


24 assorted Minerals for Blowpipe Experiments, with printed List, £ s. o. 
in Pocket Case so ose cease wo ce ote ee es OOS CO 
24 CIttO see eee see one cee nee one eee nee nee = (SecOnd Series) © 2 0 
Moh’s Scale of Hardness of Minerals, 9 Specimens with File, in a 
convenient Case .., sss 
Von Kohbell’s Scale of Fusibilit 
Pocket (ate cn ot se cs om 
logical Collecting Bag complete 
Ditto Hammer Holder and Strap ... 


one ane 


ee ee ee ° 
y of Minerals, 6 Specimens in 
~~ ow on a om SS 
° 
° 
sooks, Hammer, Chisels, Lenses, Acid Bottles 
Ss, Cement for Mounting and Repairing Fossils 
Lablets, Card Trays, &c., &¢. 

Minerals, Fossils, and Rocks, sent on Approval ani for 
selection to all parts of the World. 
THOMAS J. DOWNING, 

38, WHISKIN STREET, LONDON, E.C. 


CATALOGUES FREER 
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GEOLOGICAL COLLECTIONS. 


Mr. BRYCE M. WRIGHT begs to call attention to his 
Elementary Prize Medal GEOLOGICAL and MINERALO. 
GICAL COLLECTIONS, from ros, to 207. List upon appli- 


cation. 
BRYCE M. WRIGHT, 
90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


‘TO MINERALOGISTS. 
THOS. D. RUSSELL 


Has now on hand a large number of select Minerals, con- 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganite, Cassi- 
terite, Cerussite, Pyromorphite, Specular Iron, Limonite, 
Goethite, Marcasite, Cuprite, &c. The Minerals are about 1} 
to 2 inches square, and are offered for sale at 6s. to 9s. per 
dozen specimens, Parcels sent for selection to known or 
approved applicants. Catalogue of Collections of Fossils, 
Microscopic Objects, Crustacea, &c., post-free. 

THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


p f. ? 
GEOLOGY.—In the Preface to the Student's 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—** As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the followmg 
terms, in plain Mahogany Cabinets:— 
too Specimens, in Cabinet, with 3 Trays ss os. os £2 
200 Specimens, in Cabinet, with 5 Trays .. s« o 5 
300 Specimens, in Cabinet, with 9 Drawers es 10 10 
400 Specimens, in Cabinet, with 13 Drawers... .. 21 © 
More extensive Collections at 50 to 5.000 Guineas each. 


ROCK SECTIONS 

FOR MICROSCOPICAL INVESTIGATION. 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW POPULAR BINOCULAR MICROSCOPE 
12 328. 
HOW’S STUDENT’S MICROSCOPE, £5 ss. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY. 

How & Co.’s Series of Geological Diagrams for the Lantern, consisting of 
Sections of Strata, Groups of Fossils, Restorations of Exunct Animals, &c. 
Catalogue on Application. 

Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 

JAMES HOW & CO, 

(Late 2, Foster Lane), 

s ST. BRIDE STREET, LONDON 


J Ef*) 
DRAPER’S INK (DICHROIC). 
THE NEW BLACK INE 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public —> _ Railway Companies throughout 
relan 

It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode steel Pens Blotting-paper may be applied at the 
Is gunly to use, and not liable to moment of writing. 

ot. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; Wm. Matuer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Coox, Paternoster Row ; and to be had of 
all Stationers, 


THE “HANSA,” 
Published since 1864, in Hamburg, is the only independent professional! 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; — supplements and drawings. Subscription 
at any time ; préceding nittibers of the year furnished subsequently. Price 
12s. for twelve months. Advertisements 4d. a line, widely spread by this 
paper ; considerable abatémient for 3, 6, 12 months’ insertion. Business 
Office : Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W.v. Freeven, M.R., Hamburgk, Alexander Sireet, 8 
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NOTICE TO SCIENCE TEACHERS, Se. 

In future the Publishers of NATURE will insert Adver- 
pisements of Teachers, &c., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 38. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Aduvertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


ADVERTISER (25) seeks a Situation as 
CHEMIST or ASSISTANT, or any position of trust in works. Four 
years’ management of men. Indisputable References.—J. H. A., 17, 
St. Mary’s Square, Paddington, W. 








A LADY desires a Re-engagement as Go- 
verness in a Gentleman’s Family. German, French, Music, Natural 
Science, and the usual English subjects.—‘‘ X. Y.Z.,” 29, Bedford Street, 
Strand. 


GEOLOGY and MINERALOGY.—Lessons 
in these subjects given by a gentleman of experience in teaching. Terms 
moderate.—‘‘ A. F. M.,” Nature Office. 


LECTURES in ASTRONOMY given to 
Schools and Colleges by a F.R.A.S. Terms moderate. Apply by letter 
to F.R.A.S, Care of MacmiLLan and Co., Bedford Street, Strand, 
W.c, 


A GENTLEMAN with Six Years’ Experi- 


ence in the Physical Laboratory of a well-known College desires re- 
engagement ; or, in an Astronomical Observatory. TF amuliar with the 
use of Instruments. —Address—23, Parkficld, Rusholme, Manchester. 











NATURAL SCIENCE.—An Experienced 
Science Master seeks an appointment in a good School. The Highest 
References given. Address by letter ‘‘ F.G.S.,” care of the Editor of 
NATUuRE, 29, Bedford Street, Strand. 


Sale by 


urtion, 


NATURAL HISTORY SPECIMENS. 


Mr. J.C. STEVENS has been favoured with | 


Instructions from the Executors of the late — ALDRIGE, Esq, to | 


offer for Sale by Auction, on MONDAY. 18th of JUNE, at half-past 
12 o'clock precisely, a small Collection of Natural History Specimens, 
consisting of Heads and Horns, Birds and Animal Skins, Fishes, Shells, 
Fossils, Bird’s Eggs, Insects, Cabinets, and Glass Cases, &c. 

On View Morning of Sale and Catalogues had. 


Price 1s. MONTHLY. 
MACMILLAN’S MAGAZINE 
FOR JUNE, 1877. 

CONTENTS. 
1.—“ Young Musgrave.” By Mrs. Oliphant. Chapters XVI.—XVII. 
2.—“‘Mordecai: A Protest Against the Critics.” Bya Jew. By Joseph 
Jacobs. 
3.-—‘‘ The Grosvenor Gallery.” By H. Heathcote Statham. 
4.— Colonia Camulodunum.” By Edward A. Freeman, D.C.L., LL.D. 
5.—‘‘ Lines on a Beautiful Girl.” By Frederic W. H. Myers. 

—‘‘ Thorough Restorations.” By Rev. W. J. Loftie. 

.—‘‘ Political Education.” By Prof. Seeley. 
8.— Rajah Brooke—The Last of the Vikings.” 
9.—‘*German Schools.” By Walter C. Perry. 
10.—“‘ The Clergy and Charitable Relief.” By C, E. Maurice. 
11.—* Count Moltke in Russia.” 


MACMILLAN anp CO., LONDON. 


By Sebastian Evans. 


On the rst of every Month, price One Shilling. 
THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 

act J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoo! gy 3 
Occasional Notes on the Habits of Animals ; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands } Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
celight in Natural History. Reports of the Scientific Meetings of the 
~innean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 








NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. . Aye 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. _ 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. ; 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 34d. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. , 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 





THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and 15th of the month, price 4d.; Subscription per 
nnum, post free in Great Britain, gs. 
CONTENTS FOR APRIL 15. 
1.—Quadruplex Telegraphy. 
2.—On a New System of Duplex Telegraphy. 
3.—Phelps’ Electro-motor Printing Telegraph. 
4.—Notes. 
5.—Traffic Receipts. 
6.—City Notes. 
7.—Society of Telegraph Engineers. 
3.— Patents. 
g.—Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


(With Illustrations.) 
(With Illustrations.) 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Jonn ALGeRNON CLARKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving or al papers on practical farming, and a mass of 


intelligence of particular value to the agriculturist. 


The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3d., or prepaid, 15s. a year post free. 

Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 





THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Revisw oF THE MALT anp Hop TRADES; AND WINE AND Spirit TRADE 
REcorD. 
The Official Organ of the Couvtry Brewers’ Society. 
(Founded 1822.) 
“The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for transmission abroad. 
Offices—s5, Bond Court, Walbrook, London, E.C. 


THE ENTOMOLOGISTS MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations, 


Conducted by J. W. Doucras, R. McLacuian, F.L.S., E. C, Ryg, and 
H. T. Stainton, F.R.S., &c. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purch of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 





| address, 








liv NA PURE 


MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Aaatumy, Physio’ fa 
Botany, Entomology, and every branch of Microscopical cience 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All - acaslale 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 187 
gratis and post free, and Objects delivered in U.S A. “and British pe 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


CRYSTAL PALACE.—It has been decided 

at a Meeting held on the 26th ult., to present a TESTIMONIAL to 

Mr io W. Wilson, who has just left the Palace, after twenty five years’ 
service 

Mr. Wilson's genial manners, unfailing courtesy, and thoroughly zealous 

efforts to promo’e and carry out succe ssfully the v arious interesting Natural 








History and other Shows at o Crystal Palace, have earned for him the 
respect of a very wide circle of friends 
Mr. C. E. Elliott, of the Gewnia Court, Crystal Palace, has consented to 
act as Honorary Vreasurer and Secretary, and he will be happy to attend 
» all communications in conaection with the Fund, or receive any Sub- 
scriptions 


A CLERGYMAN.—An M.A. of Oxford and 


First Class man in Mathematical Honours, would be happy to READ 
w — G GE NTLEMEN preparing for University or other Examinations, 

g the months of August and September. Ci: assics , Mathema Atics, 
C I remistry, and Physics. Cnemical and Physical L+boratories cor np ‘ete 
in every respect. A very interesting locality. Apply to “ Carbon,” care 
of Publishers, NATURE. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


yund General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R S 
F_R.S.; Dr. Ang 
F.R.S.; Dr. Wi 





c 


; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voeicker, 
B.S. 


C. WILLMORE, Principal. 


ROYAL AQUARIUM, WEST- 
MINSTER. 


All the Tanks are now complete. Latest Arrivals:—Three Monster 
Alligators from the Mississippi ; Angler, or Devil-fish ; Thirty Octopods, 
&e. 








THE 


The Fish are fed after the Afternoon Concert. 
Admission Daily, ONE SHILLING. 


WOOD ENGRAVING. 
MECHANICAL, ARTISTIC, AND PICTORIAL ENGRAVER. 
R, A. CHEFFINS, 


42, Essex Street, Stranp, Lonpon, W.C. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various ‘E xamining 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 

The Summer ‘Term commences Friday, May 4th. 


To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in Nature last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have bee distributed among the Subscribers. Papers containing the 
particulars of Subscription may be obtained by writing to THomas FLoyp, 
Esq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


MINERALOGY AND GEOLOGY 
MISCELLANEOUS COLLECTIONS, &c. 


24 assorted Minerals for Blow pipe E rigger: —_ printed List, & s. @. 
in Pocket Case ... = = 

24 litto «. ( e cond series) e°2 0 

Moh’s Sc ale of Hardness of Min erals, 9° Specimens with File, ina 
convenient Case ° 







+ 0 
Von Kohbell’s Scale of Fusibi lity of Minerals, 6 "Specimens it in 

hsb oes eos eee -- 9 2 © 

lc B ug cor Pp lete a a ror ey er | 

itto ‘Ha ammer He rand Strap «0 co co cso ose oe oe O ZF O 






Ss, Hammer, Chisels, Lenses, A 
ement for Mounting —— 
Lablets, Card Trays, &c, oy Cl 


Minerals, Fossils, and Rocks, sent on Approval ani for 
selection to all parts of the World. 
THOMAS J. DOWNING, 

38, WHISKIN STREET, LONDON, E.C. 


CATALOGUI PREE, 


icid Bottles 
ing Fossils 
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GEOLOGICAL COLLECTIONS. 


Mr. BRYCE M. WRIGHT begs to call attention to his 
Elementary Prize Medal GEOLOGICAL and MINERALO. 
GICAL COLLECTIONS, from ros. to 20/7. List upon appli- 


cation. 
BRYCE M. WRIGHT, 
90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 





TO MINERALOGISTS. 


THOS. D. RUSSELL 


Has now on hand a large number of select Minerals, con- 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganire, assi- 
terite, Cerussite, Pyromorphite, Specular Iron, Limonite, 
Goethite, Marcasite, Cuprite, &c. The Minerals are about 1} 
to 2 inches square, and are offered for sale at 6s. to 9s. per 
dozen specimens. Parcels sent for selection to known or 
approved applicants. Catalogue of Collections of Fossils, 
Microscopic Objects, Crustacea, &c., post-free. 

THOMAS D. RUSSELL, 
48, Essex STREET, STRAND, W.C. 





GEOLOGY.—In the Preface tothe Student's 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—‘* As it is impossible to enable the reader to recognise rocks aud mine- 
rals at sight by aid of verbal descriptious or figures, he will do well to 
obtain a well-arrauged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's 
College, London.” These Collections are supplied on the followmg 
terms, in plain Mahogany Cabinets:— 


roo Specimens, in Cabinet, with 3 Trays «+ «. . £2 2 0 
200 Specimens, in Cabinet, with 5 Trays .. o. . 5 5 0 
300 Specimens, in Cabinet, with 9 Drawers «ass 10 10 0 
4co Specimens, in Ca abinet, with 13 Drawers .. . 21 0 © 


More extensive Collections at 50 to 5.000 Guineas each. 


ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW max tC BINOCULAR MICROSCOPE 
12 3128. 
HOW’S STUDENT’S MICROSCOPE, £5 ss. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOG 
How & Co.’s Series of Geological Diagrams for the Lantern, consisting of 
Sections of Strata, Groups of Fossils, Restorations of Extinct Animals, &c. 
Catalogue on Application. 
Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 
JAMES HOW & CO, 
(Late 2, Foster Lane), 


s ST. BRIDE STREET, LONDON 


DRAPER’ S INK. (DICHROIC 


THE NEW BLACK INE 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 

Ireland. 

It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to moment of writing. 

Blot. 


Can be obtained in London, through Messrs. BarcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsgrvy & Sons, Newgate 
Street ; Wa. Marner, London and Manchester ; ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of 
all Stationers, 


THE “HANSA,” 


Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in gto. at least ; ag supplements and drawings. a. 
at any time ; préceding ntttibers of the year furnished subsequently. rice 
12s. for twelve months. Advertisements 4d. a line, widely spread _by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office : Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Frespen, M.R., Hamburgk, Alexander Street, 8 
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NOTICE TO SCIENCE TEACHERS, &e. 

In future the Publishers of NATURE will insert Adver- 
pisements of Teachers, &c., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 3s. for three 
insertions. Each Advertisement not to exceed thirty 
These Advertisements must be Prepaid, and sent 
The 


words. 
to the Publishing Office by Wednesday mornings. 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


ADVERTISER (25) seeks a Situation as 
CHEMIST or ASSISTANT, or any position of trust in works. Four 
years’ management of men. Indisputable References.—J. H. A., 17, 
St. Mary’s Square, Paddington, W. 








A LADY desires a Re-engagement as Go- 
verness in a Gentleman’s Family. German, French, Music, Natural 


Science, and the usual English subjects.—‘‘ X. Y.Z.,” 29, Bedford Street, 
Strand. 


GEOLOGY and MINERALOGY.—Lessons 
in these subjects given by a gentleman of experience in teaching. Terms 
moderate.—‘‘ A. F. M.,” Nature Office. 


LECTURES in ASTRONOMY given to 
Schools and Colleges by a F.R.A.S. Terms moderate. Apply by letter 
to F.R.A.S, Care of MACMILLAN and Co., Bedford Street, Strand, 
W.C, 


A GENTLEMAN with Six Years’ Experi- 


ence inthe Physical Laboratory of a well-known College desires re- 
engagement ; or, in an Astronomical Observatory. Il amiliar with the 
use of Instruments.—Address—23, Parkfield, Rusholme, Manchester. 











NATURAL SCIENCE.—An Experienced 
Science Master seeks an appointment in a good School. The Highest 
References given. Address by letter “‘ F.G.S.,” care of the Editor of 
NATURE, 29, Bedford Street, Strand. 


Sale by Auction. 
NATURAL HISTORY SPECIMENS. 
Mr. J.C. STEVENS has been favoured with 

Instructions from the Executors of the late — ALDRIGE, Esq, to 


offer for Sale by Auction, on MONDAY, 18th of JUNE, at half-past 
12 o'clock precisely, a small Collection of Natural History Specimens, 


consisting of Heads and Horns, Birds and Animal Skins, Fishes, Shells, | 


Fossils, Bird’s Eggs, Insects, Cabinets, and Glass Cases, &c. 
On View Morning of Sale and Catalogues had. 


Price 1s. MONTHLY. 


MACMILLAN’S MAGAZINE 
FOR JUNE, 1877. 

CONTENTS. 
1.—“ Young Musgrave.” By Mrs. Oliphant. Chapters XVI.—XVII. 
2.—‘‘ Mordecai: A Protest Against the Critics.” Bya Jew. By Joseph 

Jacobs. 

3.—‘* The Grosvenor Gallery.” By H. Heathcote Statham. 
4.—“‘Colonia Camulodunum.” By Edward A. Freeman, D.C.L., LL.D. 
5.—“‘ Lines on a Beautiful Girl.” By Frederic W. H. Myers. 
6 —“‘ Thorough Restorations.” By Rev. W. J. Loftie. 
7-—** Political Education.” By Prof. Seeley. 
8.—* Rajah Brooke—The Last of the Vikings.” 
g.—‘*German Schools.” By Walter C. Perry. 
10.—“‘ The Clergy and Charitable Relief.” By C, E. Maurice. 
11.—* Count Moltke in Russia.” 


MACMILLAN anp CO., LONDON. 


By Sebastian Evans, 


On the rst of every Month, price One Shilling. 
THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
celight in Natural History. Reports of the Scientific Meetings of the 
~innean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 
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NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. ; Se 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. _ 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agnicultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. . 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 34¢. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. : 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 





THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and 15th of the month, price 4d. ; Subscription per 
Annum, post free in Great Britain, gs. 
CONTENTS FOR APRIL 15. 
1.—Quadruplex Telegraphy. 4 
2.—On a New System of Duplex Telegraphy. (With Illustrations.) 
3.—Phelps’ Electro-motor Printing Telegraph. (With Illustrations.) 
4.—Notes. 
5.—Traffic Receipts. 
6.—City Notes. 
7.—Society of Telegraph Engineers. 
3.—Patents. 
g.—Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


| Edited by Jon ALGERNoN CLarKeE, Secretary to the Central Chamber 


of Agriculture, 
Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 


intelligence of particular value to the agriculturist. 


The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specialiy reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 15s. a year post free, 

Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 





THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
icensing, Legal, and Parliamentary Matters. 
Revigw oF THE Matt AnD Hop TRADES; AND WINE AND SririT TRADE 
REcorD. 
The Official Organ of the Couvtry Brewers’ Society. 
(Founded 1822.) 
*« The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for transmission abroad. 
Offices—5, Bond Court, Walbrook, London, E.C. 


THE ENTOMOLOGISTS MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by J. W. Doucras, R. McLacutan, F.L.S., E. C, Ryg, and 
H. T. Stainton, F.R.S., &c. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 
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Now ready, with Engravings, crown 8vo, 6s. 6d. 


HEADACHES: THEIR CAUSES, 


NATURE, AND TREATMENT. 
By W. H. DAY, M D., M.R.C.P.L., 
Physician to the Samaritan Hospital for Women and Children. 
J. & A. CHURCHILL, New Burlington Street. 


BY DR. LIONEL BEALE, F.R.S., 
Professor of Medicine in King’s College, and Physician to the Hospital. 
On LIFE and on VITAL ACTION in HEALTH and 
DISEASE. ss. (Ready. 
BIOPLASM. An Introduction to Fhysiology and Medicine. 


6s. 6d 
DISEASE GERMS, and on the TREATMENT of the 
FEVERISH STATE. tas. 6d. 
KIDNEY DISEASES, URINARY DEPOSITS, and CAL- 
CULOUS DISORDERS. Third Edition. ass. 
LIFE THEORIES and RELIGIOUS THOUGHT. 
PROTOPLASM. Third Edition, very much enlarged. 
The MICROSCOPE in MEDICINE. 


London: J. & A. CHURCHILL. 


5s. 6d. 

10s. 6d. 

Fourth Edition. 
[Shortly. 





“That excellent periodical Toa Garpsn.”—Professor Owan. 


THE GARDEN: A Weekly Illustrated 


ournal of Gardening in all its Branches. Founded and Conducted by 
7, ROBINSON, F.L.S., Author of “ Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 
**Mr. Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 
The following are some of the subjects regularly treated of in its pages 
The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and Stove 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 


highly spoken of ; and we think we do a favour to those of that class who | 


know it notas yet, by calling attention to it.” 
Price 6¢. Weekly. Specimen Copy, Post-free, 64d. 

Terms of Subscription.—Sent direct from the Office in London, post free 
ayable in advance—For One Year. 26s. ; Half a Year, 14s. ; Quarter of a 
ear, 7s. Address all letters concerning Subscriptions to—The Publisher of 

The Garden, 37. Southampton Street, Covent Garden, London, W.C. 


Just Published. 

ZOOLOGICAL SOCIETY OF LONDON. 

PROCEEDINGS OF THE SCIENTIFIC MEETINGS OF THE 
SOCIETY for 1877. Part I., containing the papers read at the Scientific 
Meetings in January and February, 1877. With 25 Plates, mostly coloured, 

: with Plates, uncoloured, 3s. 

May be olstamed atthe Society’s Office (11, Hanover Square, W.), at 
Messrs. LONGMANS., the Society’s Publishers (Paternoster Row. E.C.), 
or through any Bookseller. 














In the press, for private circulation. 


TABLES for the REDUCTION, to ZERO 
CENTIGRADE, of the BAROMETER or of a MERCURY 
COLUMN, with a Glass Scale graduated to Millimetres : together with 
Tables for the Reduction of Pressures to Thousandths and Millionths of 


an Atmosphere. By WARREN DE LA RUE, M.A, D.C.L., F.R.S. 


Applications for a copy to be addressed to Messrs. TAYLOR and FRANCIS 
Red Lion Court, Fleet Street, E.C. ‘ 





HOOKER (DR. J. D.), ICONES PLAN. 


TARUM, or Figures with Descriptive Characters of New and Rare 
Plants from the Kew Herbarium. 3rd series. Vol. III. Part 1, con 
taining 25 plates. 8vo. 8s. 
The continuation of the above to appear regularly every 6 months, June 
and December. 


WILLIAMS ann NORGATE, 14, Henrietta Street, Covent Garder, 
London; and 20, South Frederick Street, Edinburgh. 





Now ready, Illustrated, with Coloured Map, Woodcuts, &c., price 6s. 


FIELD GEOLOGY. 


A PracticaL GuipE To GEOLOGICAL SURVEYING, THE METHODs oF 
Fiztp ProcepURE AND OBSERVATION. 


3y W. HENRY PENNING F.G.S. of H.M. Geological Survey. 


The PALZONTOLOGY by A. J. JUKES-BROWN, B.A., F.G.S.. 
H.M. Geological Survey. 


** A concise handbook of field geology.”—Geological Magazine. 

** A want which has long been telt and frequently expressed "— Nature. 

“Mr. Penning has placed all real students of field geology under a great 
obligation.” —Sczence Gossip. 

“ However many text-books the geological student may already possess, 
he will do well to add this to his stock.”— Academy. 

‘*A most invaluable guide to any wishing to map a district for them- 
selves.” —A rgonaut. 


London: BAILLIERE, TINDALL, & COX, 20, King William Street, 
Strand, and at all the Bookstalls. 





Recently published in 8vo, tos. 6c. 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D, 


“ We think it well that such a book as this should be written. It places 


| before the reader in clear and unmistakable terms what is meant by the germ 


theory of disease.” —Lancet. 

* An able and exhaustive inquiry.”—Pxdlie Health. 

“A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is full ot suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘* Brings before us in a simple and clear form what the facts are which 
must be acecumied for. The profession should be grateful to Dr, Maclagan 
for showirg the actual position of the advocates of the germ theory at the 


pres nt time. '"—ZLendon Medical Record. 


MACMILLAN & CO., London. 


Just published, Medium 8vo, price 215. 


PERU: 


Incidents of Travel and Exploration in the Lands of the Incas. 
By E. GEORGE SQUIER, M.A., F.S.A., 


LaTE U.S. CoMMISSIONER TO PERU, 
AvuTHOR oF *‘ NICARAGUA,” ‘* ANCIENT MONUMENTS OF MISSISSIPPI VALLEY,” ETC., ETC., ETC. 


WITH THREE HUNDRED ILLUSTRATIONS. 


Tne early Spanish chroniclers have almost exhausted their rich and glowing language in describing the empire of the Incas, which 
had spread itself among the valleys and over the slopes of the Andes of Peru, and the eloquent pen of Prescott has traced the story 
of their conquest and overthrow—an episode in the history of the world which surpasses romance in the marvellousness of its details, 
and in its deep and tragic interest. The subversion of the empire was so sudden and complete, that the chroniclers who followed 
the Spanish armies had scarcely time to record the manners and habits of the people in their more obvious and superficial aspects, 
none to devote to the investigation of the principles of their social and civil organizations, and the elucidation of their primitive 
history. To discover these principles and clear up the mists which rest upon their origin and development, is a task that has been 


reserved for the student and archzeologist of later times. 


To this task Mr. Squier has devoted himself in this work, and under an 


entertaining narrative of travel are found the threads of tradition unravelled, and the monuments of a departed race reconstructed 
in a manner that cannot fail to strike the reader with amazement at the advanced state of civilization which had been attained by 4 


race which has besn swept from the earth as barbarian. 


MACMILLAN AND CO., LONDON, 
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DIARY OF SOCIETIES. 


LONDON 


THURSDAY, June 7. 

Rovat Soctaty, at 4.—Election of Fellows. 

LinnEaN Society, at 8.—Morphology of Primroses: Dr. Maxwell Masters. 
—Observations on British Polyzoa: C. W. Peach.—On Floral Develop- 
ment and Symmetry in the Natural Order Sapotacez - Marcus M_ Hartog. 
—On the Annelida obtained d ring the Cruise of H.M.S. Valorous to 
Davis Straits, 1875: Dr. W. C. McIntosh. 

SocieTyY OF ANTIQUARIES, at 8 30.—Election of Fellows. 

RovaL INSTITUTION, at 3.—Liszt: Mr. Dannreuther. 

FRIDAY, June 8. 

Rovat INSTITUTION, at 9.— Putrefactive and Infective Organisms from a 

Physical Point of View: Prof. Tyndall. 
SATURDAY, June 9 

Puyvsicat. Society, at 3.—On Interference Fringes within the Nicol Prism: 
S. P. Thompson, B.Sc.—Special General Meeting. 

Royal InsT!TUTION, at 3.— Recent Discoveries at Mycenz : C. T. Newton. 

MONDAY, Jvne 11. 

GzOGRAPHICAL Society, at 8 30. 

TUESDAY, June 12. 

ANTHROPOLOGICAL INsTITUTE, at 8—On Further Discoveries in the 
Neighbourhood of Portstewart: W. J. Knowles. —On the Ethnology of 
Germany. Part II. The Germans of ‘Cesar: H. H. ae Customs 
and Legends of Indians of New Caledonia: Dr. John Rae. 

West Lonpon ScientiFic Association, at 8.- The Mollusca and Mol- 
luscoida: G. F. Angas. _ 

PuoroGRaPHic Society.—On Emulsions: Herbert 
Continuing Action of Light in Pigment Printing: 

THURSDAY, June 14. 

Roya. Society, at 8.30. 

SocigTY OF ANTIQUARIES, at 8.30. 

MATHEMATICAL Society, at 8.—Mean Values: Prof. 
Every Algebraic Equation hasa Root: J C. Malet.—On the C anonical 
Form and Dissection of a Riemann’s Surface: Prof. Clifford, F.R.S 

SATURDAY, June 16. 
West Lonpon ScigntiFic ASSOCIATION.— Excursion to Cliefden. 


“NATURE” SERIES. 


The BIRTH of CHEMISTRY. By G. F. 
— F.C.S., F R.A.S. With Illustrations. Crown 8vo. 


The "“SPECTROSCOPE and its APPLICA- 


TIONS. By J. NORMAN wer 4 ER, F.R.S. With Illustrations. 
Second Edition. Crown 8vo. 


The ORIGIN and Mi TAMORPHOSES of 


INSECTS. By Sir JOHN LUBB — Set: P., F.R.S. With Illus- 
trations. Second Edition. Crown 8vo. 


The TRANSIT of VENUS. ~ iy G. Forbes, 


B.A., Professor of Natural Philosophy in the Ancersonian A gnaaaaes 
Glasgow. With numerous Illustrations. Crown 8vo. 3s. 6d. 


The COMMON FROG. By a. 
MIVART, F.R.S. Illustrated. Crown 8vo. 3s. 6d. 
POLARISATION of LIGHT. By W. 
SPOTTISWOODE, LL.D., F.R.S. Illustrated. Crown 8vo. 


3s. 6a. 
Cn BRITISH WILD FLOWERS con- 


sidered in Relation to Insects. By Sir JOHN LUBBOCK, M.P., 
F.R.S. Illustrated. Crown 8vo. 4s. 6d. 


Others to follow. 
London: MACMILLAN anp CO. 








Berkeley.—Oa the 
J. R. Sawyer. 


Crofton, F.R.S.— 


George 
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PATENT 
CORN FLOUR 


I{as all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES. 
Also for 
THICKENING SOUPS, SAUCES, 
BEEF TEA. 

7, ‘RI | if\ al Ty wh 3 9 

LIGHTNING CUNDUCTORS. 
Experience, accumulated since the pen é tetote Franklin, proves 


conclusively that a Conductor made of Copper of adequate size is "the best 
of all appliances for the protection of every description of building from the 


AND 


| destructive effects of lightning. 


NEWALL & CO’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 


R. S. NEWALL & CO., “= STRAND, W.C. 
WATERLOO ROAD, LIVERPOOL. 
a; ANDERSTON Quay, GLASGOW. 
one iialinateiaie eect ciliata ON-TYNE 
On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the assistance of 

FREDERICK Bonp, F.Z.S. FREDERICK SMITH. 

Epwarp A Fitcu. | 4 . Jenner Weir, F.L.S. 

Joun A. Power, M.D. BucHANAN Wuire, M.D. 

During the year 1877 it is intended to public an Epitome of Novelties 
and Rareties which have occurred since 1873. Aliso frequent Biographical 
Notices accompanied by Phorographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There wiil be 
numerous Woodcuts. 


SIMPRIN » MARSHALL, & CO., Stationers’ Hall Court. 





CADBURY'S 
COCOA ESSE NCE, 


GUARANTEED PURE AND SOLUBLE, 


Is now taken by thousands as a light and invigorating Beverage who could not 
before use “ Prepared Cocoa,” owing to its being too thick and heavy. Itis three 
times the strength of the best “ Homceopathic Cocoas,” to which starch and sugar 
are added to counteract the fat, instead of its being extracted, as in the Cocoa 
Essence. 


CADBURY’S MEXICAN CHOCOLATE 


(IN BLUE WRAPPER) 
Consists solely of the Finest Cocoa and White Sugar. 
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EDUCATIONAL BOOKS. 


MATHEMATICS. 


Arithmetic in Theory and Practice. By J. 
BROOK-SMITH, M.A., LL.B., St. John’s College, Cambridge ; Bar- 
rister-at-Law ; one of the Masters of Cheltenham College. New Edition, 
revised. Complete, crown 8vo. 4s. 6d. 

An Introduction to the Theory of Electricity. 
By LINNAZUS CUMMING, M.A. With Illustrations. 
8s. 6d. 

Euclidian Geometry. By Francis Cuthbert- 
SON, M.A., LL.D., Head Mathematical Master of the City of London 
School. Extra fcap. 8vo. 4s. 6 

Works by the Rev. T. Dalton, M.A., As- 
sistant Master of Eton College. 

Rules and Examples in Arithmetic. 

Edition. 18mo, cloth. 2s. 6¢. 

Rules and Examples in Algebra. 
Part II. 18mo. 2s. 6d. 
Geometrical Treatise on Conic Sections. 

By W. H. DREW, M.A., St. John’s College, Cambridge. 

tion, enlarged. Crown 8vo. 5s. SOLUTIONS, 4s. 6. 
Notebook on Practical Solid or Descriptive 

GEOMETRY. Containing Problems with help for Solutions. By J. 

H. EDGAR, M.A., and G. S. PRITCHARD. 


and enlarged Globe 8vo. 38. 
Algebraical Exercises. 
Sy the Rev. A. JONES, M.A., and C. H. CHEYNE, 
M.A., F.R.A.S., M: ho tical Masters of Westminster School. New 
Edition. 1Smo. ck th. 2s. 6d. 


Introduction to Quaternions, with numerous 
By P. KELLAND, M.A., F.R.S., and P. G. TAIT, M.A., 


New 


Part I. 


18mo. 


ranged. 


examples. 


Professors in the Department of Mathem:z atics in the University of | 


Edinburgh. Crown 8vo. 7s. 6 


A Geometrical Note-Book, containing Easy | 


Problems in Geometrical Drawing aay 4 to the Study of Geo- 
metry. For the Use of Sc ools. By KITCHENER, M.A., 
Mathematical Master at Rugby. Third Baition. 4to. 25. 

Works by S. Parkinson, D.D., F.R.S., Tutor 


and Przelector of St. John’s College, Cambridge. 

An Elementary Treatise on Mechanics. 
For the Use of the Junior Classes at the University and the 
Higher Classes in Schools. With a:Collection of Examples. 
Fifth Edition, revised. Crown 8vo, cloth. 9s. 

A Treatise on Optics. Third Edition, re- 
vised and enlarged. Crown 8vo, cloth. ros. 6<. 

Elementary Hydrostatics. With Numerous 
Examples. By J. B. PHEAR, M.A., Fellow and late Assistant Tutor of 
Clare College, Cambridge. Fourth Edition. Crown 8vo, cloth. 5s. 6:7. 

Lessons on Rigid Dynamics. By the Rev. 
G. PIRIE, M.A., Fellow and Tutor of Queen’s College, Cambridge. 
Crown 8vo. 6s. 

An Elementary Treatise on Conic Sections 
AND ALGEBRAIC GEOMETRY. With numerous Examples and 
Hints for their Solution; especially designed for the Use of Beginners 
By G.H. PUCKLE, M.A. New Edition, revised and enlarged. Crown 
8vo, cloth. 7s, 6:2. 


REV. BARNARD SMITH, M.A., 
Arithmetic and Algebra, in their Principles 


Thirteenth Edition, carefully revised. 


Schools. New Edition. 


8s. 62. 


and Application. 

10s. 6d. 
Arithmetic for 

Crown 8vo, cloth. 4s. 6¢. Key, 


Exercises in Arithmetic. With Answers. 
Crown 8vo, limp cloth. 2s. 6. 


Or sold separately, Part I. 1s. ; Part II. 1s.; Answers, 6d. 


School Class-Book of Arithmetic. 


cloth. 3s. Or sold separatively, Parts I. and II. rod. each; 
Key, 6s. €d. ; or 3 Parts, 2s. 6d. each. 


18mo, 
Part LII. 1s. 


MACMILLAN 


Crown 8vo. | 


Fifth Edi- | 


Third Edition, revised | 
| Author of a series of admirable mathematical text-books, which possess the 


Progressively ar- | 


|A Treatise on Analytical Statics. 


Crown &vo. |} 


AND CO., 


Shilling Book of Arithmetic for National 
AND pe pg sry SCHOOLS. 18mo. cloth. Or separately, 
Part I, 2d. ; Part II. 3¢.; Part III. 7d. Answers, 6¢. With Answers, 
1s. 6d. Key, 45. 6d. 


Examination Papers in Arithmetic. 18mo, 
cloth. The Same, with Answers, 18mo. 1s. 9d@. Key, 4s. 6a. 


The Metric System of Arithmetic, its Prin- 
CIPLES AND APPLICATION, with numerous Examples, written 
expressly for Standard V. in National Schools. ‘Third Edition. 18mo 
cloth, sewed. 3d. 

A Chart of the Metric System, on a Sheet, 
size 42 in. by 34 in. on Roller, 1s. 6¢., mounted and varnished, price 

35. 6d. Fourth Edition, 
Also a small Chart on a Card, price ode 

Easy Lessons in Arithmetic, 
Exercises in Reading, Writing, Spelling, and Dictation. Part I. fu 
Standard I. in National Schools. Crown 8vo. gd. 

Examination Cards in Arithmetic. (Dedi- 

:j cated to Lord Sandon.) With Answers and Hints. 


Standards I, and II. in box, rs. 6¢. Standards III. IV.and V. in boxes, 
6d. each. Standard VI. in Two Parts, in boxes, rs. 6d, each. 


By I. TODHUNTER, M.A., F.R.S. 


** Mr, 


Is. Oa. 


combining 


Todhunter is chiefly known to Students of Mathematics as the 


rare qualities of being clear in style and absolutely free from mistake ; 


typographical or other. "—Saturday Review. 
The Elements of Euclid. For the Use of 
35. 6d. 


Colleges and Schools. New Edition. 18mo, cloth. 


Mensuration for Beginners. With numerous 


Examples. New Edition. 18mo, cloth. 2s. 6d. 

Algebra for Beginners. With numerous 
Examples. New Edition. 18mo, cloth. 2s. 6d. Key, 6s. 6d. 

Trigonometry for Beginners. With nu- 
merous Examples. New Edition. 18mo. 2s. 6¢. Key, 8s. 6. 

Mechanics for Beginners. With numerous 
Examples. New Edition. 18mo. 4s. 6d. 

Algebra. For Colleges and Schools. Seventh 

Crown 8vo. 7s. 6d. Key, 10s. 6d. 

The Theory of Equations. 

Crown 8vo. 7s. 6c. 

Plane Trigonometry. For Schools and Col- 
leges. Fifth Edition. Crown 8vo. 5s. Key, 10s. 6d. 

A Treatise on Spherical Trigonometry. 
Third Edition, enlarged. Crown 8vo. 4s. 6d. 


Plane Co-ordinate Geometry, as applied to 
the Straight Line and the Conic Sections. With numerous Exaniples. 
Fifth Edition, revised and enlarged. Crown 8vo. 7s. 6d. 


The Differential Calculus. Seventh Edition. 
Crown 8vo. ros. 6d. 


The Integral Calculus and its Applications. 
Fourth Edition. Crown 8vo. 10s. 6d. 

Examples of Analytical Geometry of Three 
DIMENSIONS. Third Edition, revised. Crown 8vo. 4s. 

Fourth 


Edition. 


Third Edition, 


revised. 


Edition, revised and enlarged. Crown 8vo. 10s. 6. 


The Mathematical Theory of Probability, 


from the time of Pascal to that of Laplace. 8vo. 


Researches in the Calculus of Meister 
principally on the Theory of Discontinuous Solutions. Svo. 6s. 

A History of the Mathematical Theories of 
ATTRACTION, AND THE FIGURE OF THE EARTH, from 
the time of Newton to that of Laplace. 2vols. 8vo. 245. 


| Laplace’s, Lame’s, and Bessel’s Functions. 


Crown 8vo. ros. 6d. 


LONDON. 
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GAS 


FURNACES, 


19 Patterns kept in Stock 


BLOWPIPE S, 
AUTOMATIC AND OTHER orn 
BLOWERS, &c. )s:= 
FOR ALL PURPOSES. Ka eo 


emeaiae ATED LIST o 
pplication te | 


THOS. FLETCHER, A) 
MUSEUM STREET, fon) 
WARRINGTON. ae 





JAMES WOOLLEY, SONS, & CO., 


60, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF 

For the various Public Examinations. 


Portable Chemical Cabinets adapted for Private Study. 


Price Lists on Application. 


Ww. L A D D & CO. | 
Scientific Instrument Manufacturers | 


(By Appointment to the Royal Institution of Great Britain.) 
1 & 12, BEAK STREET, REGENT STREET, W. 
MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6a. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case, 
BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6d. 
FLUORESCENT LIQUIDS, in Stoppered Bottles, 3s. 62. each; 
Set of Nine, 17. Ios. 
ALSO, 
Philosophical Apparatus of every Description. 


Illustrated Catalogue, Sixpence 


MiChOSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 





The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


AGENTs, U.S.A. :—INDUSTRIAL PUBLICATION CO., 
176, Broadway, New York. 





Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 


**A most and delicious valuable article.”— 
Standard. 
“ The Caracas Cocoa of such choice quality.” 


$5 —Food, Water, and Air, edited by Dr. Hassall. 


AMERICAN 
CENTENNIAL PRIZE MEDAL 
AWARDED. 


APPARATUS AND CHEMICALS | 


| Re 


an Enharmonic 


COCOA 


NATORE 


OPTICIANS, 
BROMPTON ROAD, 


(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force 


GALTON’S WHISTLES 
For testing the limits of audible sound, 10s. 6d. 
TISLEY’ § HARMONOGRAPH, 
ca Sere oe sajous’ and Melde’s fig aph c drawings of Harmonic 
Vibrations) on card or on attractive for Class 
Demonstrati Cat. 


172, S.W. 


pecimen Curves drawn or s. per dozen. 


STEREOSCOPIC Ditto, 


res of w otious, each 1s. 


Giving v 


RUPTURES —BY ROYAL LETTERS PATENT, 


WHITE’S MOC-MAIN LEVER TRUSS 


caw is allowed by upwards of soo Medica! Men to be the most effec- 
By tive invention in the curative t:eatment of Hernia. The use - 
a steel spring, so often hurtiul in its effects, is here avoided ; 
soft bandage being worn round the body, while the re ante 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected. and may be worn during sleep, A 
descriptive circular may be had, and the Truss (which cannot 
tail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., 215., 26s. 6¢., and 31S. 6d. | Post 
oe Double ,, 315. » 425., and 525 a wi 
ae Umbilical ,, 42s. pa 525. 6a 


Post Office Order to be made payable to John White, Post Office, Piccadilly, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawn 
on over an ordinary stucking. Price 45. 6a., 75.6a. 105., and 165. each, 
Postage free. 


JOHN WHITE, 


] tree. 


Manufacturer, 228, Piccadilly, London. 





MES 
iS 


HOLLOWAYS PILLS Ieee 


NE 





ts a Certain Cure for sll Disorders of the LIVER, STOMACH 


AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 





IN 8vo, PRICE 6s. 
MUSICAL INTERVALS AND 
TEMPERAMENT, 
AN ELEMENTARY TREATISE ON. 
unt of an Enharmonic Harmonium exhibited at t! 


With an Ac 
> Instrur s at So Kensington, 1376; also o 


Collection of Scientific 
Gum n exhibited to the ical Association of 
May, 1875. 


BY R. H. BOSANQUET, 


Fellow of St. John’s College, Oxford. 
MACMILLAN anp CO., London: 
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“TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds. Short illustrated Pamphlet post free upon 


application. 
E. DENT & CO. 
MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
a ee a 


BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
AND TO THE ROYAL FAMILY. 


Is Officially Certified as the most efficient, and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Zimes, February 1, I 
1877, the Zvening Standard, February 2, 1877, &c. 

“Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”— Report of Royal Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 


EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPOT, 


55» OXFORD STREET, LONDON, W.C., or Post Free. 











THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 


PATENT CISTFEN FILTERS, CHARGED SOLELY WITH ANIMAL CHARCOAL, requiring, when once fixed, no attention whatever. 
And superior to all others. Vide Professor Frankland’s reports to the Registrar-General, July 1866, November 
1867, and May 1870. See also the Lancet, January 12, 1867. Also Testimonials from Dr. Hassall, September - Portable Cistern 
House Cistern, fitted 23, 1863; Dr. Lankester, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 1872. Filter. 
with a Cistern Fiiter. Price £1 10s. and upwards. Portable Filters on this system, £1 55s. to £3. z 
Patronised and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandring- 
ham ; by H.R.H. the Duke of Cambridge; the é/i#e of the Medical Profession ; and at the London, St. 
George’ s, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in- 
stitutions, breweries, &c. Water Testing Apparatus, cos. 6¢. and 215s. each. 
Danchell’s “* Testing Apparatus for Discovering the Presence of Impurities in Water” is a most convenient 
and portable one —Vide Dyk on the Preliminary Duties of Health Officers. 
: Pocket Filters 4s. 6d and 6s. each. Household and Fancy Filters from 12s. 6d. ; 
The Filters may be seen in operation, and full particulars obtained, on application to the ONDO atthe Office —C—— ="). 
157, STRAND, W.C. (Four Doors from Somerset House), LOND 
Read “ Water: its Impurities and Purification,” price, per post, 2d. 








In Two Vols., royal 8vo, with numerous Illustrations by Zwecker, and Maps, price 42s. 
’ > ’ ? 


THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS 


With a STUDY of the RELATIONS of LIVING and EXTINCT FAUNAS as ELUCIDATING the past CHANGES 
of the EARTHS SURFACE, 


BY ALFRED RUSSEL WALLACE. 


The Zines of May 21st says :—‘‘ Altogether it is a wonderful and fascinating story, whatever objections may be taken to the ores 
founded upon it. Mr. Wallace has not attempted to add to its interest by any adornments of style ; he has given a simp. 
clear statement of intrinsically interesting facts, and what he considers to be legitimate inductions from them, Naturalists ot 
be grateful to him for having undertaken so toilsome a tack. The work, indeed, is a credit to all concerned—the oan. th 
publishers, the artist (unfortunately now no more) of the attractive illustrations, and last, but by no means least, Mr. Stanford 


map-designer.” 


as 
malts 


Ly the same Author. 

THE MALAY ARCHIPELAGO: the LAND of the ORANG-UTAN and the BIRD of 
PARADISE. A Narrative of Travel, with Studies of Man and Nature. With Maps and Illustrations. Fifth Editioi 
Crown 8vo. 7s. 6d. 

CONTRIBUTIONS TO THE THEORY OF NATURAL SELECTION. A Series of 
ESSAYS. ‘Third Edition, Crown 8vo. 8s. 6d. 

MACMILLAN AND CO., LONDON. 
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“* To the solid ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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BROWNING’S 
ASTRONOMICAL 
TELESCOPES. 


Silvered Glass REFLECTING 
TELESCOPE, with Parabolic Mir- 
ror, 84 in, in diameter, with 12-inch 
rotating Hour Circle, reading to 
5 seconds, and Declination Circle, 
reading to I minute, with Clock- 
work Driving Apparatus, fitted with 
Differential Motion complete ; and 
3 Huyghenian Eye-pieces, magni- 
fying respectively 85, 200, and 400 
diameters. 


PRICE £153 10s. Od. 


Telescopes as above, with Mir- 
rors, 9} in., 1o} in., 12} in., 13 in, 
or 15 in, diameter. 


PRICE LIST FREE. 


Just published, Sixth Edition, with much New 
Matter. 


A PLEA FOR REFLECTORS ; 
Being a Description of the New Astro- 
nomical Telescopes, with silvered glass 
specula, and instructions for using and 
adjusting them, with many Illustrations 
and Coloured Frontispiece of Jup:ter. By 
JOHN BROWNING, F.R.A.S.—One 
Shilling, post free. 


JOHN BROWNING, 


Optical and Physical Instrument Maker 
to H.M. Government, the Royal So- 
ciety, the Royal Observatories of Green- 
wich, Edinburgh, &¢., &¢. 


63, STRAND, W.C., 
LONDON. 


Factory-—Southampton Street and Exeter 
Street, London. 


Pirce Medal, 1862. Established 100 Year 
, Microscopes, Spectroscopes, Opera 
Glasses, ,&c,, &c. 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Aaacumy, 
Botany, Entomology, and every branch of Microscopical cience. 
Maller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student’s Microscope, with Eng- 
lish t-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


VICTORIA (PHILOSOPHICAL) 
INSTITUTE. 
“THE HISTORY OF ALPHABETS.” 


The Rev. ISAAC TAYLOR will deliver a lecture on the above at the 
SOCIETY of ARTS HOUSE on MONDAY, JUNE 18th. 
F. PETRIE, 


Tickets a:e now ready. 
Hon. Sec. 


Physiology, 
Dd. 





10, Ade!phi Terrace, Charing Cross, London. 


‘This InstTirt Te was Founded to associate Men of Science and Authors 
(and « thers desiring the privileges of Membership) for the purpose of inves- 
ugating fully and impartially the most important questions of Philosophy 
a “d (1) Science—more especially those that bear upon the great truths re- 
vealed in Holy Scripture. 

(2) To consider the mutual bearings of the various scientific conclusions 
arrived at in the several distinct branches into which Science is now divided, 
in order to get rid of contradictions and conflicting hypotheses, and thus 
promote the real advancement of true Science ; and to examine and discuss 
a'l supposed scient fic results with reference to final causes, and the more 
comprehensive and fundamental principles of Philosophy proper. 

Present number of members, seven hundred 

Part 4t of the Quarterly "Yournal, with Photographs of the Brixham 
Cavern Flints, and papers by Professors Dawson, F.R.S., Birks, Wace, &c., 
is now ready, price 7s. 6d. (Free to Members and Associates 

Members’ Subscnptio n, Two Guineas ; Associates’, One Guinea. 


ZOOLOGICAL SOCIETY OF LONDON. 
DAVIS LECTURES, 1877. 


A Zoological Lecture will be givea in the Society’s Gardens in the Regent's 
Park, cn | THU RSDé AY Sy: at t Five pm. 


| 


Date. Subject. Lecturer. 


Professor Flower, F.R.S. 

Professor Garrod, F.R.S. 

a B. Tegetmeier, Esq., 
s. 


F.Z 
Dr. Murie, F Z.S. 
R. B. Sharpe, Esq., F.Z.S. 


Professor Mivart, F.R.S. 
Professor Garrod, F. 


Whales and Porpoises. 

Man-hke Apes. 

28 Variation in Domestic 
Animals. 

—_ 
Hab 

Birds of — 

Frogs and Toads. 

The Ornithorhyschus. 


4. Thursday, June 14 
5. aot 


” ’ 


July 5 and their 
» $412 
» ‘19 
» 





‘These lectures will be Sen to Fellows of the Society and their Friends, 
anc sd to other Vistors to the Gardens. P. L. SCLATER, 
, Hanover Square, London, W. Secretary. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 
Special attention to Science, oulindady to Chemistry, both theoretical 


and practical. 
References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
Tyndall, F.R.S. ; Dr. Voelcker, 


F.R.S.; Dr. Angus Smith, F.R.S,; Dr. 
Cc. WILLMORE, Principal. 


F.R.S. ; Dr. Williamson, F.R.S. 
“THE ROYAL AQUARIUM, WEST. 
MINSTER. 


All the Tanks are now complete. Latest Arrivals mage Monster 
ome from the Mississippi ; Angler, or Devil-fish ; Thirty Octopods, 
Cc. 








The Fish are fed after the Afternoon Concert. 
Admission Daily, ONE SHILLING. 


ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, 

The Summer Term commences Friday, May 4th. 








To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Nature last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
particulars of Subscription may be obtained by writing to THomas FLoyp, 

sq-, Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed env elope. 


BRYCE M. WRIGHT'S LATEST ARRIVALS, 


GEMS.—New Cut Resleue end { and Green Garnets, White Aqua- 
marines, Sphenes, Diopsides, and Epidotes, Topazes, 
Jargoons, &c. 

MINERALS.—Very fine Epidotes and Apatites, Phosgenites 
from Monte Poni, Xanthocon, Prosopite, Acanthite, 
Magnificent Amalgam, &c. 

FOSSILS.—An unique portion of Labyrinthodon from the 
Triassic Strata of Sidmouth. 


BRYCE M. WRIGHT, F.R.G.S., 
go, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 











~ w@ale bp Auction, 


NATURAL HISTORY SPECIMENS. , 

Mr. J.C. STEVENS has been favoured with 

Instructions from the Executors of the lite — ALDRIGE, Esq, to 

offer for Sale by Auction, at his great Rooms, 38, King Street, Cover at 

Garden, on MONDAY. 18th of JUNE, at half-past 12 o'clock precisely, 

asmall Collection of Natural History Specimens, consisting of Heads 

and Horns, Birds and Animal Skins, Fishes, Shells, Fossils, Bird’s Eggs, 

Insects, Cabinet<, and Glass Cases, &c. 

On View Morning of Sale and Catalogues had. 








GEOLOGY. —In the Preface to the Student’s Ss 
ELEMENTS of GEGLOGY, by Sir Charles Lyell, price gs., he says: 
—‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procure 1 
from Mr. TEN NANT (149, Strand), Teacher of Mineralogy at King's 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets :— 
roo Specimens, in Cabinet, with 3 Trays «. ow £2 8 
200 Specimens, in Cabinet, with 5 Trays ... s. « 5 5§ 
300 Specimens, in Cabinet, with 9g Drawers + 10 10 
400 Specimens, in Cabinet, with 13 Drawers... «. 21 0 
More extensive Collections at 50 to 5.000 Guineas each. 


ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW POPULAR BINOCULAR MICROSCOPE 


£12 125. 
HOW’S STUDENT’S MICROSCOPE, £5 ss. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY, 
How & Co.’s Series of Geological Diagrams for the Lantern, consisting of 
Sections of Strata, Groups of Fossils, Restorations of Extinct Animals, &c. 
Catalogue on Application. 
Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, 
Edition, in preparation. 
JAMES HOW & CO,, 
(Late 2, Foster Lane), 
5s ST. BRIDE STREET, LONDON. 


MINERALOGY AND GEOLOGY 
MISCELLANEOUS COLLECTIONS, &c. 


24 assorted Minerals for seated ge with one List, 
in Pocket Case w+. os coo ae ose = 

24ditto ... ove “Gecond series) 

Moh’ s Scale of Hardness of Minerals, 9 ; Specimens with File, ina 
convenient Case .. 

Von Kohbell’s Scale of Fusibility. of ‘Minerals, 6 "Specimens i in 
Pocket Case we see soe eee eo 

Geological Collecting Bag complete «1. ese se eee woe ate nee 

Ditto Hammer Holder and Strap .. se see cee ove «2 
Geological Charts, Books, Hammer, Chisels, Lenses, A cid Bottle s 
Glass-capped Boxes, Cement for Mounting and Repairing Fossils 

Tablets, Card Trays, &c., &¢. 
Minerals, Fossils, and Rocks, sent on Approval and for 
selection to all parts of the World. 


THOMAS J. DOWNING, 


38, WHISKIN STREET, LONDON, E.C. 
CATALOGUES FREE, 


5,600 £1 SHARES (fully paid) i in a First- 
Class Mining Company for SALE, under peculiar circumstances. 
Investors or Speculators can make large profits by buying any portion 
of the above. The owner, goiag abroad, will sacrifice for immediate 
cash. — Full particulars of Messrs PAUL and CO., 5, Finsbury 
Chambers, London Wall, London, E.C. 


INVESTMENTS.—Parties desirous of In- 


vesting to advantage, either for a large percentage or_rise in price ot 
Shares, should immediately communicate with Messrs. PAUL and CO., 
5, Finsbury Chambers, London Wall, London, E.C, 
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NOTICE TO SCIENCE TEACHERS, &e. 

In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &c., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 35. for three 
insertions. Each Advertisement not to exceed thirty 
These Advertisements must be Prepaid, and sent 
The 


words. 
to the Publishing Office by Wednesday mornings. 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


CHEMISTRY, PHYSICS, &c.— Experi- 
enced Science Teacher and Lecturer desires an appointment in a good 
School or Institution. Excellent References and Testimonials. Address 
—"F.C.S.,” 29, Bedford Street, Strand, W.C. 


A GENTLEMAN with Six Years’ Experi- 
ence inthe Physical Laboratory of a well-known College desires re- 
engagement; or, in an Astronomical Observatory. F amiliar with the 
use of Instruments.—Address— 23, Parkfield, Rusholme, Manchester. 


CHEMIS TRY, PHYSICS, “MECHANICS, 
MATHEMAT ICS.—Science Master of good experience and high 
references desires to teach the above in a High- lass School. An F.C.S. 
_and practical Scientist. —*‘ CLypr,” Naturr Office. 














A LADY desires a Re-engagement as Go- 
verness in a Gentleman’s Family. German, F renc h, Music, Natural 
Science, and the usual English subjects.—“ X.Y.Z.,” 29, Bedford Street, 
Strand. 


GEOLOGY and MINERALOGY.—Lessons 


in these subjects given by a entleman - aimee in teaching. 
moderate. —‘‘ A. F, M. Me 


LECTURES in ASTRONOMY given : ti 
Schools and Colleges by a F.R.A.S. Terms moderate. Apply by letter 
to F.R.A.S., Care of MAcmILLAN and Co., Bedford Street, Strand, 
W.G 


NATURAL SCIENCE.—An Experienced 


Science Master seeks an appointment in a good School. The Highest 
References given. Address by letter “ F.G.S.,” care of the Edftor of 
N ATURE, 20, Bedford Street, $ Strand. 


LONDON CLAY FOSSILS from SHEPPY. 


Just now, very plentiful. 100 assorted, 5s.; .100 Shells, 3s.—W. H. 
SHRUBSOLE, Sheerness-on-Sea. 





Terms 











ae rors Shaennts 
MACMILLAN’S MAGAZINE 
FOR JUNE, 1877. 
CONTENTS. 


By Mrs. Oliphant. Chapters XVI.—XVII. 
A Protest Against the Critics.” Bya Jew. By Joseph 


1.— Young Musgrave.” 
—‘* Mordecai : 
Jac obs. 

3.—‘* The Grosvenor Gallery.” By H. Heathcote Statham. 

+— —‘ Colonia Camulodunum.” By Edward A. Freeman, D.C.L., LL.D. 

5.—'‘ Lines on a Beautiful Girl.” By Frederic W. H. Myers. 

‘Thorough Restorations.” By Rev. W. J. Loftie. 

7.—** Politics al ication.” By Prof. Seeley. 
—‘‘ Rajah Broo e—The L ast of the Vikings. 

9.—‘‘German Schools.” By Walter C. Perr 
—‘ The Clergy and Charitable Relief.” 

11.—*‘ Count Moltke in Russia.” 


MACMILLAN anp CO., LONDON. 
THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d. ; 
Annum, post free in Great Britain, gs. 


CONTENTS FOR JUNE 15. 


” 


By Sebastian Evans. 


By C, E. Maurice. 


Subscription per 


—Electric Clocks 
2 ated rubber Considered in Reference to its Applic 
graphy. 
anal Telegraphy and Sun-Flashing. 
4.—Notes. 
5.—Traffic Receipts. 
6.—City Notes. 
7.—The Society of Telegraph Engineers. 
8 —The Institution of Civil Engineers. 
-— Physical Society. 
10.—Clamond Thermopiles 7. Wray Thermopiles (Correspondence). 
11.—Method of obtaining Insulation Resistance of Open Live or Cable. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


ation to Tele- 





NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 

interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department 1S e dited by one of the leading V. eterinari ans 
in the cor untry, and is inv aluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricu Itural Society 
of England, the Royal Agricultural Soci ety of Ireland, the High land and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post, 34d. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


te. the 1st of every Month, price Sinonnes. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrinGTON, 
With the assistance of 

FREDERICK Bonn, F.Z.S. ie 9ERICK SMITH. 

Epwarp A. Fitc. J. Jexner Weir, F.L.S. 

Joun A. Powsr, M.D. F. Be CHANAN Wuite, M.D 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS, 
Monthly, Price Fourpence. Edited by P. L. Stmmonps. 
ENT & CO., PATERNOSTER ROW. 
Advertisements, Subscriptions, and all Communications to be addressed 
to the Proprietor, P. L. SIMMONDS, 29, Cheapside, London, E.C, 


THE “HANSA,” 


Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Price 
12s. tor twelve months. Advertisements 4d. a line, widel y spread by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W.v. FREEDEN, M.R., Tammany, Alexander Street, 8 


‘THE BEST FARMERS’ NEWS [PAPER 


THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by JoHN ALGERNON CLARKE, Secretary to the Central Chamber 
of Agriculture, 

Dev tes special attention to the discussions and pro rceedi e Chambers 

‘ ut Britain (which now number upwards of 18,000 
al papers on pr —_ al farmin 1g, and a mass of 
iculturis 


t e first post on Tuesday 
repaid, 15S, a year post free. 
PICKERING, 21, Arundel Street, 


morning. Price 3 or 


Published by W. Strand, W.C. 





THE ENTOMOLOGISTS MONTHLY 
MAGAZINE. 
Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by J. W. Dovetas, R. McLacutan, F.R S., E. C. Ryg, F.Z S., 
ana H. T. Stainton, F.RS 


This Magazine, commenced in 1864, contains ere articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 

mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editers at the above 
address. 
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Now ready, Illustrated, with Coloured Map, Woodcuts, &c., price 6s. 


FIELD GEOLOGY. 


A Practica, Guips To GEoLoGIcAL SURVEYING, THE METHODS OF 
FreLpD ProcEDURE AND OBSERVATION. 


By W. HENRY PENNING F.G.S. of H.M. Geological Survey. 


The PALZONTOLOGY by A. J. JUKES-BROWN, B.A., F.G.S., 
H.M. Geological Survey. 


“* A concise handbook of field geology.”—Geological Magazine. 

‘*A want which has long been felt and frequently expressed "— Vature. 

** Mr. Penning has placed all real students of field geology under a great 
obligation.” —Scrence Gossip. 

“ However many text-books the geological student may already possess, 
he will do well to add this to his stock."—Academy. 

**A most invaluable guide to any wishing to map a district for them- 
selves.” —A rgonaut. 


London: BAILLIERE, TINDALL, & COX, 20, King William Street, 
Strand, and at all the Bookstalls. 








Recently published in 8vo, ros. 6d@. 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 


“We think it well that such a book as this should be writter. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


* An able and exhaustive inquiry.”—Pxdlie Health. 


“* A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be grateful to Dr. Maclagan 
for showing the actual position of the advecates of the germ theory at the 
present time."—Z-sndon Medical Record. 


MACMILLAN & CO., London. 





INDUSTRIAL CHEMISTRY. 
Just published, in 8vo, with 23 Woodcuts, price 12s. 
Se 
HISTORY, PRODUCTS, and PROCESSES 
of the ALKALI TRADE, including the most recent Improvements. 
By CHARLES T. KINGZETT, F.C.S.. Consulting Chemist. 

“We predict for this handsome volume a permanent place in the library 
of the technological chemist.”—/rox. 

**We have no doubt that Mr. Kingzett’s volume will enjoy the welcome 
reception it deserves both at the hands of these more particularly interested 
in Alkali and from the general public."—?harmaceutical Journal. 

‘Those engaged in the trade, especially managers, will be best able to 
appreciate Mr. Kingzett’s work. They will find in it not only a most inter- 
esting account of the history of what is going on every day before their eyes, 
but valuable hints and suggestions as toimproved processes.”— Birmingham 
Daily Gazette. , : 

“The value of Mr. Kingzett’s work is great, and it places the profession 
under a profound obligation.” —Chemical News. 

London: LONGMANS & CO. 





Just published, in crown 8vo, price 10s. 6d. cloth. 


A TREATISE on STATICS, containing 
some of the Fundamental Propositions in Electrostatics. By GEORGE 
M. MINCHIN, M.A., Senior Moderator in Mathematics and Natural 
Philosophy, Trinity College, Dublin ; Professor of Applied Mathematics 
in the Royal Engineering College, Cooper’s Hill. 


London: LONGMANS & CO. 





“That excellent periodical Tost GarRDEN.”—Professor Owzn. 


THE GARDEN: A Weekly Illustrated 
a of Gardening in all its Branch Founded and Conducted by 
. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &c, 
A Coloured Plate is now issued with every number of The Garden. 

‘Mr. Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. 

Landscape Gardening. 

The Fruit Garden. 

Garden Structures, 

Room and Window Gardens. 

Notes and Questions. 

Market Gardening. i 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that who 
know it notas yet, by calling attention to it.” 

Price 6¢. Weekly. Sp Copy, Post-free, 64d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 

yable in advance—For One Year, 26s. ; Half a Year, 145. ; Quarter of a 
= 7s. Address all letters concerning Subscriptions to—The Publisher of 

Garden, 37, Southampton Street, Covent Garden, London, W.C. 











On Saturday, in Quarto, cloth, price 30s. ; or bound in half russia, 36s. 


THE SIXTH VOLUME OF THE 


ENCYCLOPADIA BRITANNICA. 


NINTH EDITION. 
Edited by THOMAS SPENCER BAYNES, LL.D. 


Professor of Logic, Rhetoric, and Metaphysics in the University of 
St. Andrews. 


Lilustrated with numerous Engravings on Wood and Steel. 


The following may be mentioned as some of the 
Articles :— 


ore important 


CLIMATE. A. BUCHAN. 

CLIVE. G. Smitu, LL.D. 

CLOCKS. Sir E. BEcKetTT, Bart. 

COAL  H. BAUERMAN. 

COBDEN. HENRY RICHARD. 
COFFER-DAMS. D. STEVENSON. 
COLEOPTERA. JAMEs GIBSON. 
COLERIDGE. G. D. BoyLe. 
COLOMBIA. H. A. WzBSTER. 
COLOSSIANS. Rev. W. SAUMAREZ SMIrH. 
COMET. J. RussELL H1Np, 
COMMERCE. R, SoMERs. 
COMMUNISM. Mrs. FAWCETT. 
COMPASS. F. H. BuTLer. 

COMTE. JoHN MorRLEY. 

CONFUCIUS. Prof. LEGGE. 
CONGRESS. H. Reeve, C.B. 
CONGREVE. A. C. SWINBURNE. 
CONIC SECTIONS. H. M. Taytor. 
CONSTANTINOPLE, Rev. C. G. Curtis. 
CONSTITUTION of BODIES. Prof. CLERK MAXWELL 
CONVOCATION. Sir Travers Twlss, 
COOKERY. J. C. BUCKMASTER. 
COPPER. JaMEs PATON. 

COPYRIGHT. EpMUND ROBERTSON and E, S. Drone. 
CORALS. Prof. H. A. NicHOLson. 
CORINTHIANS. Rev. W. SAUMAREZ SMITH. 
CORN LAWS. R. SoMErs. 
CORNEILLE. G. SAINTSBURY. 
CORREGGIO. W. M. RosseEtrt. 
COSMOGONY. Rev. T. K. CHEYNE, 
COSTUME. A. S. Murray and Rev. C. BouTéLt. 
COTTON, Isaac WATTs, 

COUSIN. Prof. VEITCH. 

CRANMER. W. BROWNING SMITH. 
CREEDS. Principal TULLOCH. 
CREMATION. W.C. SmirnH. 

CRETE. E. H. Bunsury. 

CRIBBAGE, HENRY JONES. 

CRICKET. H. F. WILKINSON. 

CRIME. L. O. PIKE. 

CRIMEA. Commander J. B. TELFER. 
CROUP. Dr. J. O. AFFLECK. 
CRUSADES. Rev. G. W. Cox. 
CRUSTACEA. HENRY WOODWARD. 
CRYPTOGRAPHY. J. E. BalLey. 
CRYSTALLOGRAPHY. Prof. Nico. 
CUBA. KEITH JOHNSTON. 

CUCKOW. Prof. A. NEWTON, 
CUDWORTH. Prof. F.Int. 

CURVE. Prof. CAYLEy. 

CUTTLEFISH. Prof. H. A. NICHOLsoN. 
CUYP. J. A. CRowWE. 

DACCA. W. W. Hunter, LL.D. 
DAHOMEY. Major W. K. ELLEs. 
DALTON. F. H. BUTLER. 

DAMASCUS. Prof. J. L. PoRTER. 
DANCE. W. C. SMITH. 

DANIEL. Rev. T. K. CHEYNE, 

DANTE. Oscar BROWNING, 

DANTON. JoHN Mor tey. 

DARIUS. Rev. A. H. Sayce. 

DAVID. Prof. RoBERTSON SMITH. 


EDINBURGH: ADAM & CHARLES BLACK. 
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DIARY OF SOCIETIES. 





LONDON 
THURSDAY, June 14 

RovaL Socirty, at 8.30.—On the Minute Structure and Relations 

: he Lymphatirs of the Skin, and on the Ultimate Distribution of Nerves 
» the Epicermis, and Subepidermic Lymphatics: G. Hogg: ry ) 

a —Electrostatic Capacity of Glass. Refractive Indices 
Dr. Hopkinson. —On the Difference of Potential produced by the Contact 
of Different Substances : Prof. Clifton, F.R.S.—Photographic Image of 
Stratified Discharges : W. Spc ttiswoode, Treas. R.S 

SocirtTvy OF ANTIQUARIES, at 8 30—Antiquities of Cons tartin es E. 
Freshfield, M A, F.S A—Stonehenge; the Probability cf an Nes ue of 
Standing Stones ‘leading to the Circles : Rev. W. C. Lukis, M.A., F.S A. 

MATHEMATICAL Secrety, at 8—Mean Values: Prof. Cro’ ton, F.R. S.— 
Every Algebraic Equation has a Root : 
Form and Dissection of a Riemann’s Surface: Prof. Clifford, F.R.S. 

SATURDAY, June 16 
West Lonpon Scigntiric ASSOcIATION.— — ee to Cliefden. 
MONDAY, June 18 
Victoria INSTITUTE, at 8.—The History of Alphabets: Rev. 
TUESDAY, June 19 

Zootocicat Socrrty, at 8.30.—Reports on the Collection of Birds mace 
during the Voyage of H.M.S. Challenger. No. 
the ( -ollection : P. L. Sclater, F.R.S. oe on the Collection of Birds 
made during the Voyage of H.M.S Chali - No. 1]. On the Birds 
of the Philippine Islands: ‘Lhe Marquis of Tw 


Isaac ‘I ayk or. 


Lg 
eddale, 


Remarks on the Families Podophthalmides and Dinopides : Rev 
Cambridge.—Note on the Polish Swan: J. H. Gurney —On the Lepid idop- 
terous Fauna of the Andaman and Nicobar Islands: F. Moore. 

SratisticaL Society, at 7.45-—The Populations of Russia and Turkey: 
E. G. Ravenstein, F.R.G S.—Diagrams Illustrating the Accounts « 
Banks of England, France, Germany, Belgium, Holland, &c., will be sub- 
mitted and Remarks made thereon by Ernest Seyd, F.S.S. 

SoutH Lonpon Microscopical AND NaTuRAL History Cuus, at 8 

WEDNESDAY, JuNE 20 

METEOROLOGICAL 
mittee.— On an Improvement i in the Mechanism of Self-Recording Meteo- 
rological Instruments: Rev. Charles J. Taylor.— Results derived from the 
Sunshine Records obtained at the Royal Observatory, 
means of Campbell’s Selt-Registering Sun Dial, during the Year enc 
April, 1877: William Ellis, 
Barometer of the Royal Observatory, Greenwich : William Ellis, 
— On the Rainfall of Jamaica during the Seven Years, 1870-1876 : 
N. Cox. 

HorTIcuLTuURAL SocizTy.—Fruit and Floral Committee at 11 ; 


Committee at 1. 
THURSDAY, June 21. 

Royat Socigty, at 8.30. 

SOCIETY OF ANTIQUARIES, at 8. 30. 

LINNEAN SOCIETY, at 8.— 
Account of a New Species from the Philippines: P. Herbert Carpenter, 
B.A.—Notes on the Peculiarities and Distribution of Rubiacez in Tropical 
Africa: W. Philip Hiern, F.L.S.—Birds of New Guinea. Part III.: R. 
Bowdler Sharpe, F.L.S.—Description so and Species of Australia 
Phytophagus Beetles :Joseph S. Bayly, F.L 

CHEMICAL Society, at 8.—On Diamyl: H. Seine iw.—On Dinaphthyls: 
Watson Smith.—On Certain Reactions between tne Oxalates and Car- 
bonates of the Alkalies and Alkaline Earths: Watson Smith.—Note on 
Thallious Platinocyanide: R. J. Friswell and A. J. Greenaway.—On 
Crystallised Barium Silicate: E, W. Prevost.—Note on Anethol and its 
Homologues: W. H. Perkin. 

FRIDAY, June 22. 

QuekeTT Microscoricac Civ, at 8. 

SATURDAY, June 23. 


F.R.A . 


PHYSICAL Society, at 3. ae te 
“NATUR 
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hips of | 


J C. Malet.—On the Canonical | 


I. General! Remarks on } 

F.R.S.—On some | 

New Species of Perce with Characters of Two New Genera and some | 
Oo. P. 


f the | 


Society, at 7.—Report of the Lightning Rod Com- | 


Greenwich, by | 
F.R.A.S.—On the Diurnal Variation of the } 
Griffith | 


Scientific | 


On the Genus Actizometra, with a Morphological ; 


To be had through any bookseller or newsagent, or at tbe | 
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Th. - Va uh e of N 
FERS 


Physiolo, 


1 History Museums. By Prof. W. Boyd Dawkins, 


By George J. Romanes. 
Our Book Shelf :— 


Select Plants for Industrial Cu!ture in Victoria.” 
* Notes on the Ancient Glaciers of New Zealand.” 


gical Esthetics. 


Mueller's “* 
Russell’s ‘ 


Letters to the Editor :— 


Nectar-Secreting Glands —Francis Darwin 
Quartzite Implements at Brandon.—Thy mas Belt 
The Migration of the Swiss Miocene Flora.—Rev. 
The Fertilisation of Orchids —Henry O. Posten. 
New Meteor Radiant.—W. F. Denning 


George Henslow. 


Our Astronomical Column :— 


Ant helm’s Star of 1670. 
D’Arrest’s ee 
The D’Angos 


yet of 1784 


Prof. Sylvester on Te aching and “‘ Researching.” 

Our Insect Foes. 

The Volcanoes of Icelanc. 

The Antiquity of Man. 

‘lhe Greenwich Observatory Report 

Rec re Researches among the Lower Sarcode Organisms. By Prof. Allman, 
F.R. 


(With Ilu 


tration.) 


The Norwegian Deep-Sea Expedition. By Dr, H. Mohn. 


Notes. 


University and Educational Intelligence. 
Scientific Serials. 
Societies and Academies. 
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“LIGHTNING “CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
>f all appliances for the pretection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered te the public. 

It is simple in its application, no insulators beimg required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 


R. S. NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVERPOOL. 
68, ANDERSTON Quay, GLASGOW. 
MANU PACTORV—GATESHEAD-ON-TYNE 


& Pre, 
ot < Ls SOp, 


! S 
faa 
PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 


And is recommended for 


CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES. 


Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA, 
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<\SLEY & SPILL eg, 
OPTICIANS, , 
BROMPTON ROAD, S.W. 


(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6d. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blz ackened glass—most attractive for Class 
Demonstration—from 43 105. to Lar. 


172, 


pecimen Curves drawn on card » Post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 15. 





Price Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, 2d. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Lavoratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 


Portable Chemical Cabinets adapted for Private Study. 





Price Lists on Application. 


W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 

11 & 12, BEAK STREET, REGENT STREET, W. 

MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 

BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6c. 

FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 6d. each; 
Set of Nine, 1/. 105, 





ALSO, 
Philosophical Apparatus of every Description. 


Illustrated Catalogue, Sixpence, 


RUPTURES —BY ROYAL LETTERS PATENT. 
Warr S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use . 
a steel spring, so often hurtful in its effects, is here avoided ; 

soft bandage being worn round the body, while the seandee 
resisting power is si mpeed by the MOC-MAIN PAD ana 


PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., 21s., 26s. 6¢., and = 6d. 
ao Double ,, 315. ‘6d. 428., and 525. 
os Umbilical ,, 425. and 525. 6d. 


Post Office Order to be made payable to John White, Post Office, Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Lest, 
Sprains, &c. They are porous, — t in texture, and inexpensive, ani drawn 
on over an ordinary stocking. Price 45. 6d., 7s.6d. 108., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


Post 
free. 





MOTTERSHEAD AND CO, 


(Standen Paine, and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 
(CHEMICAL AND PHYSICAL). 

Price Lists of Apparatus, ae, Pure Chemicals, &c., post 

Orders of £2 value and ae carriage-paid to any 
railway station in England or Wales, 


7, EXCHANGE STREET, & Io, HALF MOON STREET, 
MANCHESTER. 


MICROSCOPES, OBJECTIVES, &c, 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 











The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


AGENTS, U.S.A. :—INDUSTRIAL PUBLICATION Co., 
176, Broadway, New York. 





Fully Illustrated Caiiges and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 


IN 8vo, , PRICE 6s. 


MUSICAL INTERVALS AND 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 


With an Account of an Enharmonic Harmonium exhibited at the Loan 

Collection of Scientific Instruments at South Kensington, 1376 ; also of 

an Enharmonic Organ exhibited to the Musical Association of London 
May, 1875. 


BY R. H. BOSANQUET, 


Fellow of St. John’s College, Oxford. 
MACMILLAN anp CO., London. 


“NATURE” SERIES. 


The BIRTH of CHEMISTRY. By G. F. 
RODWELL, F.C.S., F R.A.S. With Illustrations. Crown 8vo. 


35. 6d. 

The SPECTROSCOPE and its APPLICA- 
TIONS. By J. NORMAN —— F.R.S. With Illustrations. 
Second Edition. Crown 8vo. 


The ORIGIN and METAMORPHOSES of 
INSECTS. By Sir JOHN LUBBOCK, - P., F.R.S. With LIllus- 
trations. Second Edition. Crown 8vo. 


The TRANSIT of VENUS. "By G. Forbes, 


L.A., Professor of Natural Philosophy in the Ancersonian University, 
Glasgow. With numerous Illustrations, Crown 8vo. 35. 


The COMMON FROG. By oe 
MIVART, F.R.S._ Illustrated. Crown 8vo. 3s. 6d. 

POLARISATION of LIGHT. 
SPOTTISWOODE, LL.D., F.R.S. _ Illustrated. 


35. 6d. 

On BRITISH WILD FLOWERS con- 
sidered in Relation to Insects. By Sir JOHN LUBBOCK, M.P., 
F.R.S. Illustrated. Crown 8vo. 45. 6d. 

Others to follow. 


London: MACMILLAN anp CO. 


HOLLOWAYS OINTMENT emacs 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





George 
By W. 


Crown 8vo. 
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Size of each Table, 20 inches by 14, folded together in one Cloth Case, crown 8vo, Is. 6d., 


BOTANICAL TABLES FOR THE USE OF JUNIOR STUDENTS. 


By ARABELLA B. BUCKLEY, 
Authoress of ‘‘ Short History of Natural Science.” 
I. TABLE OF SOME COMMON TERMS USED IN DESCRIBING PLANTS FOR THE USE OF JUNIOR 
STUDENTS IN BOTANY. Comprises all the Terms usually required in the Cambridge Local Examination for Juniors, and 


—- of all Technical Terms. 
: TABLE OF THE CHIEF NATURAL ORDERS OF BRITISH PLANTS. Arranged according to Bentham 
and - iver. 





Scale, 12 miles to an inch ; Size, 36 inches by 42. Fourth Edition, with —— = A iditions. Price in Sheet, 1/. 5s. 
Mounted in Case, 1/. 10s. ; on Roller, Varnished, 


GEOLOGICAL MAP OF ENGLAND AND WALES. 


By PROFESSOR RAMSAY, LL.D., F.R.S. and G.S., 
Director-General of the Geological Surveys of the United Kingdom. This Map shows all the Railways, Roads, &c., and when 
Mounted in Case folds into a convenient pocket size, making an excellent Travelling Map. 
LONDON: EDWARD STANFORD, 55, CHARING CROSS, S.W. 


BISCHOF’S SPONGY IRON FILTER. 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 187 6, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 187 See also leading articles in the Zimes, February 1, 
1877, the Evening Standard, February 2, 1877, &e. 

** Indeed we found the at my riads of minute worms were developed in the Animal Charcoal, and 
passed out with the water. "Report of Royal Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 











psemrenere WATER ae EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
= — AT DEPOT, 





505, OXFORD STREET, LONDON, W.C., or Post Free. 


In Two Vols., royal 8vo, with numerous JIlustrations by Zwecker, and Maps, price 42s. 


THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS, 


With a STUDY of the RELATIONS of LIVING and EXTINCT FAUNAS as ELUCIDATING the past CHANGES 
ce of the EARTH’S SURFACE, 


BY ALFRED RUSSEL WALLACE. 


The Zimes of May 21st says :—‘‘ Altogether it is a wonderful and fascinating story, whatever objections may be taken to theories 
founded upon it. Mr. Wallace has not “attempted to add to its interest by any a iornments of style ; he has given a simple and 
clear statement of intrinsic: ally interesting facts, and what he considers to be legi timate inductions from them. N aturalists ought to 
be grateful to him for having undertaken so toilsome a task. The work, inc deed, is a credit to all concerned—the author, the 
pul liken, the artist (unfortunately now no more) of the attractive illustrations, and last, but by no means least, Mr. Stanford’s 
map-designer.”’ 

By the same Author. 

THE MALAY ARCHIPELAGO: the LAND of the ORANG-UTAN and the BIRD of 
PARADISE. A Narrative of Travel, with Studies of Man and Nature. With Maps and Illustrations. Fifth Edition, 
Crown 8vo. 75. 6d. 

CONTRIBUTIONS TO THE THEORY OF NATURAL SELECTION. A Series of 
ESSAYS, Third Edition, Crown Svo. 8s. 62. 

MACMILLAN AND CO., LONDON. 
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MANCHESTER 
SCIENCE 


LECTURES 
FOR THE PEOPLE. 


In Crown 8vo, with numerous Illustrations, price 6d. each. 


WHAT THE EARTH IS COMPOSED OF. By 


Professor H. E. ROSCOE, F.R.S. 


WHY THE EARTH'S CHEMISTRY IS AS IT IS. 


By J. NORMAN LOCKYER, F.R.S. 


THE SUCCESSION OF LIFE ON THE EARTH. 


By Professor W. C. WILLIAMSON, F.R.S. 


SCIENCE LECTURES 


SOUTH KENSINGTON. 


In Crown 8vo, with Numerous [llustrations, price 6d. each. 


PHOTOGRAPHY. By Captain Asyry, R.E., F.R.S. 


SOUND AND MUSIC. By Dr. W. H. Srone. 
KINEMATIC MODELS. By Professor Kennepy, C.E. 
ABSORPTION of LIGHT and FLUORESCENCE. 


By Professor STOKES, F.R.S. 
FIELD GEOLOGY. By Professor Gerxtz, LL.D., F.R.S. 
TECHNICAL CHEMISTRY. By Professor Roscor, 


ERS. 
THE STEAM ENGINE. By F. J. Bramwett, C.E. 


F.R.S. 
MACMILLAN AND CO, LONDON. 


, Bread Street Hill, Queen Victoria Street, in the y of London, and published by 
21, Astor Place, New York.—Tnurspay, June 14, 1877 
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TH E SYMPAL} MOGRAPH. 


A NEW PENDULUM APPARATUS FOR DRAWING 
LISSAJOUS SOUND CURVES. 


With this Apparatus the relations of Sounds to each cther are shown 
graphically. The curves are of great beauty and variety ; they may be 
applied to decorative purposes. 





Price of the Apparatus complete, in Case, 
£3 10s. Od. 


A Pamphlet on the Sympalmograph and Lissajous Curves, 
with Specimen and Diagrams, sent for Seven Stamps. 


JOHN BROWNING, 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, ETC. 
63, STRAND, W.C., LONDON. 


BROWNING'S ata MINIATURE . SPECTROSCOPE 


WITH MICROMETER. 


This portable and complete instrument may be used for showing any of 
the leading experiments in Spectrum Analysis ; the Fraunhofer Lines; the 
Lines in the Spectra of the Metals, and the Alkaline Earths and Alkalies ; 
the Spectra ot Gases ; and Absorp ion- bands, 

Applied to a Telescope, it may be used for viewing the Lines of the 
Solar Prominences. It can also be used as a Micro-Spectroscope. The 
position of the Bands in any Spectrum may be measured with the attached 
Micrometer. Price, complete in Case, £3 10s. 








JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., XC. 


63, STRAND, W.C. LONDON. 


FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS 
Microscopes, Speciroscopes, Opera Glasses, &c., Se. 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, 
Botany, Entomology, and every branch of Microscopical cience J. 
Maller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mountin Unequalled Student’s Microscope, with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


Physiology, 
D. 





BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
22, ALBEMARLE STREET, W. 
The NEXT ANNUAL GENERAL MEETING will as held at 
PLYMOUTH, commencing on WEDNESDAY, AUGUST 
PRESIDENT ELEcT, 
PROF. ALLAN THOMSON, M.D., LU.D., F.R.S., F.R.S.E. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, andthe days on which they are to be read, are now, as far as 
orig determined by Organising Committees for the several Sections 
efore the beginning of the Meeting. It has therefore become necessary, 
in order to give an opportunity to ‘the Committces of doing justice to the 
several Communications, that each Author should prepzre an Abstract of 
his Memoir, of a length suitable for insertion in the published Transactions 
of the Association, and that he should send it, together with the original 
Memoir, by book- ‘post, on or before August 1, addressed thus :—‘‘ General 
Secrevaries, British Association, 22, Albemarle Street, London, W. For 
Section.. «-” If itshould be inconvenient to the Author 
that his Paper ‘shoul d ‘be r rez ead on any particular day, he is requested to send 
information thereof to the Secretaries in a separate note. 


G. GRIFFITH, M.A 
Assistant-Genera! hetaninanes-c Sheu 


ZOOLOGICAL SOCIETY OF LONDON. 
DAVIS LECTURES, 1877. 


A Zoological Lecture will be given in the Society’s Gardens in the Regent's 
Park, on T HU RSDAYS, : at Five pm. 


Date. Subject. Lecturer. 


Man-like Apes. Ag gd Garrod, F.R.S. 

Variation in Domestic |W. B. Tegetmeier, Esq., 
Animals. 

Hornbills 
Habits 

Birds of Prey. 

Frogs and Toads. 

The Ornithorhycchus. 


5 Thursday, June 21 
6. » 2 


Dr. Nusie, F Z.S. 
R. B. Sharpe, Esq.,F. 


2.3. 
Professor Muvart, F.R.S. 
| Professor Garrod, F.Z S. 


‘is July 5 | and their 
» t 32 

» ‘19 
” ” 29 





aon T.ectures will be free to Fellows of the Society and their Friends, 
vg o other Vistors to the Gardens. P. L. SCLATER, 
, Hanover Square, London, Ww. Secretary. 


VICTORIA | (PHIL [LOSOPHICAL) 
INSTITUTE. 


This InstiruTs# was Founded to associate Men of Science and Authors 
(and others desiring the privileges of Membership) for the purpose of inves- 
tugating fully and impartially the most important questions of Philosophy 
and (t) Science—more especially those that bear upon the great truths re- 
vealed in Holy Scripture. 

(2) To consider the mutual bearings of the various scientific conclusions 
arrived at in the several distinct branches into which Science is now divided, 
in order to get rid of contradictions and conflicting hypotheses, and thus 
promote the real advancement of true Science ; and to examine and discuss 
all supposed scient fic results with reference to final causes, and the more 
comprehensive and fundamental principles of Philosophy proper. 

Present number of members, seven hundred. 

Part 41 of the Quarterly Yournal, with ye of the Brixham 
Cavern Flints, and papers by Professors Dawson, Birks, Wace, &c., 
is now ready, price 7s. 6¢. (Free to Members and pe a ) 

Members’ Subscription, Two Guineas ; Associates’, One a _ Appli- 
cations to be addressed to— Captain F, PETR 

om "Sec. 


10, Adelphi Terrace, Charing Cross, London. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for ag 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R. S.3 ; Dr. Tyndall, E.R. 3.3 Dr. Voelcker, 


F.R.S. ; Dr. Williamson, F.R.S. 
bic Cc. WILLMORE, Principal. 
ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examinin 
Soards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 
The Summer Term commences Friday, May 4th. 








BRYCE M. WRIGHT'S LATEST ARRIVALS. 


GEMS.—New Cut Madiene and | and Green Garnets, White Aqua. 
marines, Sphenes, Diopsides, and Epidotes, Topazes, 
Jargoons, &c. 

MINERALS.—Very fine Epidotes and Apatites, Phosgenites 
from Monte Poni, Xanthocon, Prosopite, Acanthite, 
Magnificent Amalgam, &c. 

FOSSILS.—An unique portion of Labyrinthodon from the 
Triassic Strata of Sidmouth. 


BRYCE M. WRIGHT, F.R.GS., 
g0, GREAT RUSSELL STREET, amneesiiii 
LONDON, W.C 


DR. SLADE’ Ss OFFER. TO “PROFESSOR 
LANKESTER. 


70 the Editor of ** The Spiritualist.” 


Str,—I send you a copy of a letter which I addressed to 
Professor Lankester or the 7th inst. 

No reply having been received from him, I send you the 
enclosed, and you may use it as you think proper. 

May 19th, 1877. J. Simmons, 


Proressor E, R. LANKESTER. 

Dear Sir,—Dr, Slade having in some measure recovered from his very 
severe illness, and his engagement to St. Petersburg having been postponed (by 
desire of his friends there) till the autumn, desires me to make the following 
offer :— 

He is willing to return to London for the express and sole purpose of satis 
fying you that the slate-writiug occurring in his presence is in no wa) 
produced by any trickery of his. For this purpose he will come to your 
house unaccompanied by any one, and will sit with you at your own tal 
using your own slate and pencil ; or if you prefer to come to his room it 
suit him as well. 

In the event of any arrangement being agreed upon, Slade would prefu 
that the matter should be kept strictly private. 

As he never can guarantee results, you shall give him as many as 
trials, and more if it shall be deemed advisable. 

And you shall be put to no charge or expense whatever. 

You on your part shal) undertake that during the period of the sittings, 
and for one week afterwards, you will neither take nor cause to be taken, 
nor countenance legal proceedings against hum or me. 

That if in the end you are satisfied that the slate writing is -oageneg 
otherwise than by trickery, you shall abstain altogether from further pr 
ceedings against us, and suffer us to remain in England, if we choose to ¢ 
so, unmolested by yeu. 

If, on the other hand, you are not satisfied, you shall be at liberty to 
proceed against us, after the expiration of one week from the conclusior 
the six or more experiments, if we are stillin England. You will of 
that Slade is willing to go to you without witnesses of his own, and to trust 
entirely to your honour and good faith 

Conscious of his own innocence, he has no malice against you for the pas 
He believes that you were very natura ally deceived by appearances, whic 
to one who had not previously verified the phenomena under more satisfac- 
tory conditions, may well have seemed suspicious. 

Should we not hear from you within ten days from this date, Slade will 
conclude that you have declined his offer 

I have the honour to be, sir, your obedient servant, 

J. Simmon 

37> en The ste May dina 1877. 


THE ROYAL AQUARIUM, WEST. 
MINSTER. 


All the Tanks are now complete. Latest Arrivals:—Three Monster 
parma from the Mississippi ; Angler, or Devil-fish ; Thirty Octopods, 
c. 
The Fish are fed aiter the Afternoon Concert. 
Admission Daily, ONE SHILLING. 








TO MINERALOGISTS. 
THOS. D. RUSSELL 


Has now on hand a large number of select Minerals, con- 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganite, Cassie 


terite, Cerussite, Pyromorphite, Specular Iron, Limonite, 
Goethite, Marcasite, Cuprite, &. The Minerals are about 1! 
to 2 inches square, and are offered for sale at 6s. to 9s. per 
dozen specimens. Parcels sent for selection to known or 
approved applicants. Catalogue of Collections of Fossils, 
Microscopic Objects, Crustacea, &c., post-free. 


THOMAS D. RUSSELL, 
48, EssEX STREET, STRAND, W.C. 
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LONDON CLAY FOSSILS from SHEPPY. 


Just now, very plentiful. 100 assorted, 5s.; .100 Shells, 3s.—W. H. 
Survupsoue, Sheerness-on-Sea. 


ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW niet <9 I. eae MICROSCOPE 


HOW’S STUDENT'S MICROSCOPE, 4S 55. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY, 

How & Co.’s Series of Geological Diagrams for the Lantern, consisting of 
Sections of Strata, Groups of Fossils, Restorations of Extinct Animals, &c. 
Catalogue on Application. 

Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 


JAMES HOW & CO, 
(Late 2, Foster Lane) 
s ST. BRIDE STREET. "LONDON. 


JOHN TYM, 


GEOLOGIST, MINERALOGIST, &c., 


Has on Sale a Large Assortment of Fossils from all Strata. 
Collections cannot be surpassed for Quality and Cheapness. 
Post-Tertiary Mammalian Remains to be disposed of. 


JOHN TYM, CASTLETON, DERBYSHIRE. 
Catalogues Post Free 


A CATALOGUE of ELEMENTARY COL- 


— of Minerals, Fossils, and Rocks in Cabinets. The 

xcket Blowpipe Case e, &c., Ke. , &e. 
G, eat V ariety always in Stock, from which may be Selected Single 
Specimens at Reasonable Kates. Selections sent on Approval. Cabinets, 
kooks, Charts, Casts, Models of Crystals, Hammers, Collecting Bags, 
Hammer Holders, Cement, Tablet Wood, Cardboard. Trays, Glass 
Capped Boxes, Minerals for Chemical Analysis, and all Appliances in 
Stock or to Order, of 


THOMAS J. DOWNING, 

MINERALOGIST AND GEOLOGIST, 

38, WHISKIN STREET, LONDON, 
Post Free. 





His Students’ 
A number of 








Student’s 
Minerals, Fossils, and Rocks in 


E.C, 





GEOLOGY. 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 
—“ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

100 Specimens, in Cabinet, with 3 TrayS w+ ss 42 2 

200 Specimens, in Cabinet, with 5 Trays .. o« - 5 5 

300 Specimens, in Cabinet, with 3 Drawers «+ «. 10 10 

400 Specimens, in Cabinet, with 13 Drawers... «. 21 0 

More extensive Collections at 50 to 5,000 Guineas each. 





To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in Natur last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have beea distributed among the Subscribers. Papers containing the 
particulars of Subscription may be obtained by writing to Tuomas FLoyp, 
Esq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope, 


MINING INVESTMENT in CARDIGAN- 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. 
£10,000 in £1 Shares. Fully Paid and no F urther Liability. 
THOMAS calls the attention of his Friends and the Public to the above, 

which he is confident will make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future success. In estimating the profits likely to be made he 
may be considered too sanguine, therefore he will simply g ive below a = ist 
of the Mines in the inmediate district, in similar stratification, and 2 

lar appe arances to TYN-Y- FRON. 
£47,000 in Dividends ; ( 
Divid ends ; CWMYSTWITH upon a very small outlay paid £200,000 in Divi 
dends ; East DARREN upon an outlay of £30 per Share has paid in Dividends 
4235 tos. od. per_Share ; LisBURNE upon an outlay of £18 15s. od. per 
share has paid in Dividends £581 10s. od. per Share and still paying 
T. P. THOMAS is ina position to supply Shares and wili forward upon 
Application all further Particulars, Pro spectuses, and Reports of the most 

‘minent Practical Engineers fully acquainted with the Mines of the Dis- 
rict.—=T. P. THOMAS, 259, Gresham House, London, E.C 





Capital 
«we 





Cwm ERFIN upon a small outlay ps ‘id | 
30GINAU upon an outlay of £500 paid £80,coo in | 








| NOTICE TO SCIENCE TEACHERS, & 


In future the Publishers of NATURE will insert Adver- 
tsements of Teachers, &c., seeking appointments, at the 
Special Rate of ts. 6d. for one insertion, or 3s. for three 
tnsertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


AnHONOURS STUDENTin CHEMISTRY 


and ELECTRICITY desires an Engagement to assist in Scientific 
Laboratory work.—Address Sigma, Nature Office. 


CHEMISTRY, PHYSICS, &c. — Experi- 


enced Science Teacher and Lecturer desires an appointment in a good 
Ss h ol or Institution. Excellent References and Testimonials. 
*F.C.S., ” 29, Bec iford | Street, Strand, W.C. 








Address 


CHEMISTRY, PHYSICS, MECHANICS, 
MATHEMATICS. —Science Mz aster of good experience and hig h 
br rences des to teach the at ove in a High-class School. An F.C.S. 

__and prac itist. Cu ’ NaTURE Office. 


CAMBRIDGE GRADUATE, Scholar and 
Prizeman of his College, desires a NATURAL SCIENCE Mastership 
ina P v lic Scho 1. Testimor — ~- Professors and others. Address— 
er * Mayfield House Road, Bath, Somerset. 





WANTED, in a Good Private Day School, 
a Li ght lior Assistants! lip, with help i in Mathematics, or in prep aring 
- London Matriculation. ‘Two Years’ Experience. Address—‘‘ H 
, Mile (dred Street, Bradford, Yorkshire. 


A GENTLEMAN. is open to an Engage- 


ment as Mathematical and Scienc e Master. Several Years’ Experience 
in First-C ‘I: ass Schools, and the Highest Testimonials. Address— 
““J.M.,” Nature Office. 








A LADY desires a Re-engagement as Go- 
verness in a Gentleman’s Family. German, French, Music, Natural 
Science, and the usual English subjects.—‘“‘ X. Y.Z 3edford Street, 
Strand. 


GEOLOGY and MINERALOGY.—Lessons 


in these subjects given by a gentleman of experience in teaching. Terms 
moderate.— ‘‘ A. F. M.,” NATURE ¢ & Office 


LECTURES in ASTRONOMY given to 
Schools and Colleges t 


ya F.R.A.S. Terms moderate. Apply by letter 
to F.R.A,S., Care of Macmanant and Co., Bedford Street, Strand, 
Wc, 


» 29, 


“That excellent periodical Toa Garpgen.”—Professor Owsn. 


THE GARDEN: A Weekly Illustrated 
= of Gardening in all its Branches. Founded and Conducted by 
7. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden, 

“Mr. Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 6¢. Weekly. Specimen Copy, Post-free, 64d. 
Terms ot Subscription.—Sent direct from the Office in London, post free, 
ayable i in advance—For One Year, 26s. ; Half a Year, 145. ; yer of a 
ear, 7s. Address all letters concerning Subscriptions to—The ublisher of 
The Garden, 37 Southampton Street. Covent Garden, London, W.C. 


The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS. 
Monthly, Price Fourpence. Edited by P. L. Simmonps. 
KENT & CO., PATERNOSTER ROW. 
Advertisements, Subseriptions, and all Communications to be addressed 
to the Preprietor, i SIMMONDS, 29, Cheapside, London, E.C, 
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NOW READY. 
In 4to, cloth, price 30s. ; or half-bound russia, 36s. 


VOL. VI. OF THE 


ENCYCLOPADIA 
BRITANNICA. 


NINTH EDITION. 
Edited by THOMAS SPENCER BAYNES, LL.D 


Professor of Logic, Rhetoric, and Metaphysics in the University of 
St Andrews. 


Illustrated with Numerous Wood Engravings and Plates. 


The Volume contains 788 separate articles, of which the follow- 
ing are the principal :— 

CLIMATE. ALEx. BUCHAN. 

CLIVE. G. Smitu, LL.D. 

CLOCKS. Sir E. Beckett, Bart. 

COAL. H. BAUERMAN. 

COBDEN. HeEnry RIcHARD, M.P. 

COLEOPTERA, JOHN GIBSON. 

COLERIDGE. G. D. Boy_e. 

COLOSSIANS. Rev. W. SAUMAREZ SMITH. 

COMET. J. Russet HIND, 

COMMERCE. R.,. Somers. 

COMMUNISM. Mrs. FAWCETT. 

COMPASS. F. H. BuTLER. 

COMTE. JoHN MORLEY. 

CONFUCIUS. Prof. Lrccr. 

CONGRESS. H. Reeve, C.B. 

CONGREVE. A. C. SWINBURNE. 

CONIC SECTIONS. H. M. Taytor. 

CONSTANTINOPLE. Rev. C. G. CurTIs. 

CONSTITUTION of BODIES. Prof. CLERK MAXWELL 

CONVOCATION. Sir TRAvERsS Twiss. 

COOKERY. J. C. BUCKMASTER. 

COPPER. JAMES PATON. 

COPYRIGHT. EpMuUND ROBERTSON and E. 

CORALS. Prof. H. A, NIcHOLSON. 

CORINTHIANS. Rev. W. SAUMAREZ SMITH. 

CORNEILLE. G. SAINTSBURY, 

CORREGGIO. W.M. Rossetti. 

COSMOGONY. Rev. T. K. CHEYNE. 

COSTUME, A. S. Murray and Rev. C. BouTEeLi. 

COTTON. Isaac Watts. 

COUSIN. Prof. VEITCH. 

CRANMER. W. BROWNING SMITH. 

CREEDS. Principal TULLOCH. 

CREMATION. W.C. SMITH. 

CRETE. - E. H. Bunsury. 

CRIBBAGE. HENRY JONEs. 

CRICKET. H. F. WILKINSON. 

CRIME. L. O. PIKE. 

CRIMEA. Commander J. B. TELFER. 

CROUP. Dr. J. O. AFFLECK. 

CRUSADES. Rev. G. W. Cox. 

CRUSTACEA. HENRY WoopWArRD. 

CRYPTOGRAPHY. J. E. BAILEy. 

CRYSTALLOGRAPHY. Prof. Nico. 

CUBA. KEITH JOHNSTON. 

CUCKOW. Prof. A. Newron. 

CUDWORTH. Prof. Fiint. 

CURVE. Prof. CAyLey. 

CUTTLEFISH. Prof. H. A. NicHoLson,. 

CUYP. J. A. CROWE. 

DAHOMEY. Major W. K. ELtes, 

DALTON. F. H. Bur.er. 

DAMASCUS. Prof. J. L. PorTER, 

DANIEL. Rev. T. K. CHEYNE, 

DANTE. Oscar BROWNING. 

DANTON. JoHN MORLEY. 

DARIUS. Rev. A. H. SAyce, 

DAVID. Prof. RoBERTSON SMITH. 


EDINBURGH: ADAM & CHARLES BLACK, 


S. DRONE. 





Now ready, Illustrated, with Coloured Map, Woodcuts, &c., price 6s. 
FIELD GEOLOGY. 


A Practicat Guipg To GEoLocicaL SuRVEYING, THE METHODs or 
FIELD ProcEDURE AND OBSERVATION. 

By W. HENRY PENNING F.G.S. of H.M. Geological Survey, 
The PALEZONTOLOGY by A. J. JUKES-BROWN, B.A.,F.G.S,, 
H. M. Geological Survey. 

** A concise handbook of field geology.”—Geological Magazine. 

** A want which has long been felt and frequently expressed "—_Va/uy 

“Mr. Penning has placed all real students of field geology under a gre; 
obligation.” —Science Gossip. 

“ However many text-books the geological student may already possess, 
he will do well to add this to his stock.”—Academy. 

‘A most invaluable guide to any wishing to map a district for them. 
selves.”—A rgonaut. 
London: BAILLIERE, TINDALL, & COX, 20, King William Street, 

Strand, and at all the Bookstalls. 


BY DR. LIONEL BEALE, F.R.S., 
Professor of Medicine in King’s College, and Physician to the Hospital. 
On LIFE and on VITAL ACTION in HEALTH and 


DISEASE. ss. (Ready. 
BIOPLASM. An Introduction to Fhysiology and Medicine. 


6s. 6d 
DISEASE GERMS, and on the TREATMENT of the 
FEVERISH STATE. 12s. 6d. 
KIDNEY DISEASES, URINARY DEPOSITS, and CAL- 
CULOUS DISORDERS. Third Edition. 25s. 
LIFE THEORIES and RELIGIOUS THOUGHT. 5s. 6d. 
PROTOPLASM. Third Edition, very much enlarged. 10s. 64, 
The MICROSCOPE in MEDICINE. Fourth Edition. 


[Shortly. 
London: J. & A. CHURCHILL. 








THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the 1st and rsth of the month, price 4¢.; Subscription per 
Annum, post free in Great Britain, gs. 
CONTENTS FOR JUNE 15. 


1.—Electric Clocks _ , ; kay 
2.—India-rubber Considered in Reference to its Application to Tele- 


graphy. 4 
3.-—Visual Telegraphy and Sun-Flashing. 
4-—Notes. 
5.—Traffic Receipts. 
6.—City Notes. 
7-—The Society of Telegraph Engineers. 
8 —The Institution of Civil Engineers. 
PP ob os Society. 
1o.—Clamond Thermopiles 7. Wray Thermopiles (Correspondence). 
11.—Method of obtaining Insulation Resistance of Open Line or Cable. 
London: HAUGHTON & CO., 10, Paternoster Row, 


To whom also Communications for the Editor F may | be sent. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the peo iy onal of landed property throughout ‘Scotland and 
the Northern Counties of Englan 

The AGRICULTURIST | has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Regd Agdndnent Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
~ exist. 

Price 3¢. By post, 34d. Annual Subscription, payable in advance, 145. 

Office. —377, High Strest, Edinburgh. 

Post-office Orders payable to Charles And 

ESTABLISHED 1843. 


THE “HANSA,” 


Published since 1864, in Hamburg, is the only i ional 
paper in Germany, dedicated exclusively to Martine’ ijente = Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in gto. at least ; uent sui cape and drawings. Subscription 
at any time ; preceding numbers of th ¢ year furnished subsequently. Price 
pot for twelve months. Advertisements 4d. a line, widely spread by this 

; considerable abatement for 3, 6, 12 ’ insertion. Business 
Ofhice : Aug. Meyer and Dieckmann, Ham! Alterwall, 28. Edited by 
W. v. Frezpen, M.R., Hamburgh, Alexander Street, 8. 








un., Edinburgh. 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, June 21 

Rovat Society, at 8.30.—On the Normal Paraffins. Part IT. : Prof. 
Schorlemmer, F.R.S.—The ge of the Nerve Cells of the Cortex 
to the Lymphatic System of the Brain: Bevan Lewis. - Notes on Physical 
Geology. 111. On the Probable Age of the Continent of Asia and Europe , 
and on the Absolute Measure of Geological Time: Rev. Dr. Haughton, 
F.R.S.—On the Thickness of Soap Films: Profs. Reinold and Rucker. 

Society OF ANT:QUARIRS, at 8 30 —Two Rolls of the Headcourts of the 
Lord of Man and the Isles: ©. S. Perceval, LU. D., Treas. S.A. 

LinxgAN Society, at s.—On the Genus . Actinometra, witha Morph hological 
Account of a New Species from the Philippines: P. Herbert Carpenter. 
B.A.—Notes on the Peculiarities and Distribution of Rubiacez in T ropica i 
Africa: W. Philip Hiern, F.L.S.—Birds of New Guinea. Part III.: R. 
Bowdler Sharpe, F.L.S. ae of Genera and Species of Australia 
Phytophagus Beetles: Joseph S Bayly, F.L.S., 

CHEMICAL Society, at 8.—On Diamvl: H. Grimshaw.—On Dinaphthvls : 
Watson Smith.—On Certain Reactions between the Oxalates and Car- 
bonates of the Alkalies and Alkaline Earths: Watson Smith. —Note on 
Thallious Platinocyanide: R. J. Friswell and A. J. Greenaway.—On 
Crystallised Barium Silicate: E. W. Prevost.—Note on Anethol and its 
Homologues: W. H. Perkin. 

FRIDAY, June 22. 

QueketT Microscoricat Ctvp, at 8. 

SATURDAY, June 23. 

PrvsicaAL Society, at 3.—Application of Melloni’s Apparatus to Clifton’s 
Optical Bench, and Interference of Light by Thick Plates: Prof. W. G. 
Adams, F.R. §. —Adjourned Special General Meeting. 

TUESDAY, June 26 

ANTHROPOLOGICAL INSTITUTE, at 8.-—On an Underground Structure in 
Driffield, Yorkshire: J. R. Mortimer.—Note on the Same: John E. Pine, 
F.S.A.—Anthropometic Report: Col. A. Lane Fox, F.R.S., and E. W. 
Brabrook, F.S.A. 

STATISTICAL SocigTy, at 3.—Anniversary. 

West Lonpon ScienTIFIC ASSOCIATION, at 8.—The Evolution of Words: 


John Wingfield. 
WEDNESDAY, June 27. 
ee Society or LITERATURE, at 8.— The Etymons of Musical }Terms: 


. A. Barrett. 
THURSDAY, June 28. 
Society OF ANTIQUARIES, at 8.30. 
SATURDAY, June 30. 
West Lonpon Scrgntiric AssociaTion.— Excursion to Red Hill and Nut- 
field. 





LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, 
vely pongo rs d made of of adequate size is'thee be best 
t of every ion of building from 











f all 
Soma hes ‘of ‘ighaee 
NEWALL & CO’S 


PATENT GOPPER LIGHTNING CONDUCTOR, 


Is applied to ail kinds of Buildings and Shipping in all parts of the madd 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators b required, and it costs 
only one shilling per foot for the standard size, aia ane 


R. 8, NEWALL & CO., 130, STRAND, W.C- 
36, WATERLOO Ri LIVERPOOL. 


68, ANDERSTON Quay, GLASGOW. 
MANU FACTORY—GATESHEAD-ON-TYNE 


OPTICIANS: 


172, BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electremotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 1os. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings ef Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from £3 10s. to £21. 





Specimen Curves drawn on card, post free, 36. per dozen. 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 1s. 





rice Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, 2d. 





65 
“NA TURE.” 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
PRICE FOURPENCE, 


CONTENTS OF THE NUMBER FOR FUNE 14, 1877. 


The Endowment of Research. 
The Challenger Collections. 
Elementary Physics. By Prof. P. G. Tait. 
Letters to the Editor :— 
Nectar-Secreting Glands.—Thomas Belt. 
On Time.—Dr. V. A. Julias. 
Our Astronomical Column :— 

The D’Angos Comet of 1784 

The Total Solar Eclipse, 1889, December 
How to Draw a Straight Line, III. By A. B. "Kempe, B.A. (With Illus 


trations). 
Spontaneous Generation. By Prof ‘Tyndall, F.R.S, 


Agricultural Experiments at Woburn. 
Notes. 

University and Educational Intelligence. 
Scientific Serials 

Societies and Academies. 


29 AND 30, BEDFORD STREET, STRAND. LONDON. 


“NATURE.” 

Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 185. 62. Half-yearly, 
os. 6d. Quarterly, 5s. 

Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 215. each. 

Volumes XI., XII., XIIL, and XIV.,cloth, price 10s. 6d. each, 

Cloth Cases for binding all the volumes, price 15. 6d, each. 

ng Cases to hold 26 numbers, price 2s. 6d. 

be had through any bookseller or newsagent, or at tbe 





—" 


CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 2s. 6a.; 9d. per line after. 
s. @. 
One-eighth page, or quarter column . --- O18 6 
Quarter page, or haifacolumm.... +. 115 © 
Half a Sage, 0 QCUUMB . w 2 ow ow he es 3 § O 
Whole page .. » 6 60 
Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co. 


OFFICE: BEDFORD STREET, STRAND, w.c, 








PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 


And is recommended for 


CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 


Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA, 
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W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 
MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6d. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 
BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6d. 
FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 6a. each; 
Set of Nine, 1/7. 10s, 
ALSO, 
Philosophical Apparatus of every Description, 


Illustrated Catalogue, Sixpence. 
JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 





CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 


For the various Public Examinations. 


Portable Chemical Cabinets adapted for Private Study, 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, - Railway Companies throughout 

re 
It writes almost instantly Full Black. 
Does not corrode Steel Pens 
Is cleanly to use, and not liable to 

Blot. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change: F. Neweery & Sons, Newgate 
Street; Wm. Maruer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Coox, Paternoster Row ; and to be had of 
all Stationers. 


F R Y , S —Food, Water, and Air, edited by Dr. Hassall. 
oA R A C A S 
7 COCOA 


CENTENNIAL PRIZE MEDAL 

AWARDED. 

RUPTURES —BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of s00 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches beiow the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., 215., 26s. 6d., and 315. 6d. 
“ Double ,, 315. 6d., 425.,and 52s. 6d. 
pad Umbilical ,, 425. and 52s. 62. 


Post Office Orders to be made payable to John White, Post Office, Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawn 
on over an ordimary stocking. Price 4s. 6d., 75.6d. 10s., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London, 





Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 





“*A most and delicious valuah’= article.”— 
Standard. 





Post 
free. 





“The Caracas Cocoa of such choice quality.” | 
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MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


AcgnTs, U.S.A. :—INDUSTRIAL PUBLICATION CoO,, 
176, Broadway, New York. 








Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 





5,600 £1 SHARES (fully paid) in a First- 


Class Mining Company for SALE, under peculiar circumstances. 
Investors or Speculators can make large profits by buying any portion 
of the above. The owner, going abroad, will sacrifice tor immediate 
cash.—Full particulars of Messrs. PAUL and CO., 5, Finsbury 
Chambers, London Wall, London, E.C. 





INVESTMENTS.—Parties desirous of In- 


vesting to advantage, either for a large percentage or rise in price of 
Shares, should immediately communicate with Messrs. PAUL and CO., 
5, Finsbury Chambers, London Wall, London, E.C. 





HOLLOWAYS PILLS [oe 
MOLLOWAYS MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBiLITY, and is unequalled in Female Complaints, 





THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by JoHN ALGERNoN CLARKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 

of Agriculture of Great Britain (which now number upwards of 18,000 

members), besides giving original papers on practical farming, and a mass of 


| intelligence of particular value to the agriculturist. 


The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 


| specially reported in this Journal, which is despatched the same evening so 
| as to ensure delivery to country subscribers by the first post on Tuesday 


morning. Price 3¢., or prepaid, 15s. a year post free. 
Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by J. W. Douctas, R. McLacutan, F.R.S., E. C. Ryg, F.ZS., 
and H. T. Stainton, F.R.S, 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 





THE BREWERS’ GUARDIAN : 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 

Ravigw oF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
RECORD. 

The Official Organ of the Country Brewers’ Society. 

(Founded 1822.) 

“« The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for transmission abroad. 
Offices—5, Bond Court, Walbrook, London, E.C. 
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TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds, Short illustrated Pamphlet post free upon 


application. 
E. DENT & CO. 
MANUFACTURERS OF CHRONOMETERS, &c, TO HER MAJESTY, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 





THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 


PATENT CISTERN FILTERS, CHAKGED SOLELY WITH ANIMAL CHARCOAL, requiring, when once fixed, no attention whatever. 


And superior to all others. Vide Professor Frankland’s reports to the Registrar-General, July 1866, November 
1867, and May 1870. See also the Lancet, January 12, 1867. Also Testimonials from Dr. Hassall, September Portable Cistern 
House Cistern, fitted 23, 1863; Dr. Lankester, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 1872. Filter. 
with a Cistern Filter. Price £1 10s. and upwards. Portable Filters on this system, £1 5s. to £2 
Patronised and used by Her Majesty the Queen, at Osborne ; by H.R.H. the Prince of Wales, at Sandring- 
2 ham; by H.R.H. the Duke of Cambridge ; the ¢/i/e of the Medical Profession; and at the London, St. 
George's, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in- 
stitutions, breweries, &c. Water Testing Apparatus, cos. 6d. and 21s. each. 
Danchell’s ‘ ‘Testing Apparatus for Discovering the Presence of Impurities im Water” is a most convenient 
and portable one. —Vide Dyk on the Preliminary Duties of Health Officers. ; 
Pocket Filters 4s. 6d and 6s. each. Household and Fancy Filters from 12s. 6. BAS i 
The Filters may be seen in operation, and full particulars obtained, on application to the ONDO} at the Office me ' 
157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 


Read “Water: its Impurities and Purification,” price, per post, 2d. 


BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 











Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. W eekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XL, Part 1, 1875. See also leading articles in the Zzmes, February 1, 
1877, the Evening Standard, February 2, 1877, &c. 

‘Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”—Refort of Roval Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 








‘| 

1 

lS —— EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
~-—-—— AT DEPOT, 





505, OXFORD STREET, LONDON, W.C., or Post Free. 


This day, in 8vo, price 12s. 6¢., VoL. I. of 


THE THEORY OF SOUND. 


BY 
LORD RAYLEIGH, F.25., 
Formerly Fellow of Trinity College, Cambridge. 


MACMILLAN AND CO., LONDON 





NATURE [Sune 21, 1877 


THER LIBRARY 


OF 


CONTEMPORARY SCLENCE. 








ANNOUNCEMENT. 


SoME degree of truth has been admitted in the charge not unfrequently brought against the English, that they 
are assiduous rather than solid readers. They give themselves too much to the lighter forms of literature. Technical 
Science is almost exclusively restricted to its professed votaries, and, but for some of the Quarterlies and Monthlies, 
very little solid matter would come within the reach of the general public. 


But the circulation enjoyed by many of these very periodicals, and the increase of the scientific journals, may 
be taken for sufficient proof that a taste for more serious subjects of study is now growing. Indeed, there is good 
reason to believe that if strictly scientific subjects are not more universally cultivated, it is mainly because they 
are not rendered more accessible to the people. Such themes are treated either too elaborately, or in too forbidding 
a style, or else brought out in too costly a form to be easily available to all classes. 


The splendid conquests of Modern Science in every branch of human knowledge are, moreover, as a rule, scattered 
over a multiplicity of monographs, essays, memoirs, and special works of all sorts. Except in the Encyclopzedias, 
their varied results are nowhere to be found, so to say, under one cover, and even in these unwieldy compilations they 
are necessarily handled more summarily than is always desirable. 


With a view of remedying this manifold and increasing inconvenience, we are glad to be able to take advantage 
of a comprehensive project recently set on foot in France, emphatically the land of Popular Science. The well-known 
publishers, MM, REINWALD and Co., have made satisfactory arrangements with some of the leading savants of that 
country to supply an exhaustive Series of Works on each and all of the sciences of the day, treated in a style at once 
lucid, popular, and strictly methodic. 


The names of MM. P. Broca, Secretary of the Soci¢té d’Anthropologie; CH. MARTINS, Montpellier 
University ; C. Vocr, University of Geneva; G. DE MORTILLET, Museum of Saint Germain ; A. GUILLEMIN, 
Author of “Ciel” and “ Phénoménes de la Physique ;” A. HOVELACQUE, Editor of the “ Revue de Linguistique ;” 
Dr. DALLY, Dr. LETOURNEAU, and many others, whose co-operation has already been secured, are a guarantee that 
their respective subjects will receive thorough treatment, and will in all cases be written up to the very latest 
discoveries, and kept in every respect fully abreast of the times. 


We have, on our part, been fortunate in making such further arrangements with some of the best writers and 
recognised authorities here, as will enable us to present the series in a thoroughly English dress to the reading public 
of this country. In so doing we feel convinced that we are taking the best means of supplying a want that has long 
been deeply felt. 


The Volumes in actual course of execution, or contemplated, will embrace such subjects as Anthropology, 
Biology, Science of Language, Comparative Mythology, Astronomy, Prehistoric Archzeology, Ethnography, Geology, 
Hygiene, Political Economy, Physical and Commercial Geography, Philosophy, Architecture, Chemistry, Education, 
General Anatomy, Zoology, Botany, Meteorology, History, Finance, Mechanics, Statistics, &c. 


All the Volumes, while complete and so far independent in themselves, will be of uniform appearance, slightly 
varying, according to the nature of the subject, in bulk and price. 
The First Volume, on the SCIENCE OF LANGUAGE, will be published in June, large crown 8vo, 5s. 


When finished they will form a COMPLETE COLLECTION OF STANDARD WORKS OF REFERENCE on all the 
PHYSICAL and MENTAL SCIENCEs, thus fully justifying the general title chosen for the Series—“ LIBRARY OF 
CONTEMPORARY SCIENCE,” 





CHAPMAN & HALL, 193, Piccadilly. 


by R. Cray, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London and published by 


. 


MACMILLAN AND Co., at the Office, at, Astor Place, New York.—Tuurspay, June 21, 1877 
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WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solia ground 
Of Nature trusts the mind which builds zor aye.””—WORDSWORTH 


No. 400, VOL. 16] 


THURSDAY, JUNE 28, 1877 PRICE $5 








Registered as a Newspaper at the General Post Office.] 


THE NEW BINOCULAR TELESCOPES. 


These instruments are the most powerful Binoculars that can be made to be sufli- 
ciently portable enough for the tourist’s use ; their magnifying power is so great that they 
require a steady hand to use them, and the objects must be fully illuminated, otherwise 
they will not give as much satisfaction as the ‘‘ Panergetic,” or other high-class Bino- 
culars ; they should be regarded as Telescopes, more than as prospect glasses ; and where 
there is a sufficient amount of light, and the circumstances are favourable to their use, 
objects may easily be made out by them which would be invisible with any ordinary 
Binocular. 








3INOCULAR TELESCOPE, with rack motion in centre to adjust it to the widih of the eyes, 
with object-glasses 1} inches diameter, in solid sling leather case... £9 10 Oo 
BINOCULAR TELESCOPE, the same, but with object-glasses 1{ inches diameter, in soli 
sling leather case $33 r ae $a -F ~» fk OO 
BINOCULAR TELESCOPE with object-glasses 12 inches diameter ... a 2 a oS 
BINOCULAR TELESCOPE as above, with oject-glasses 12 inches diameter, in solid sling 
leather case .. aes - sae ~ ion a fie 8 6 


THE NEW BINOCULAR TELESCOPES IN 
ALUMINIUM, 


BINOCULAR TELESCOPE, with rack motion in centre to adjust it to the width of the eyes, 
and central focussing screw motion with object-glasses 1} inches diameter in solid 
aluminium in sling leather case acs ees Pes a ws. & OC 

BINOCULAR TELESCOPE, as above, object-glasses 13 inches diameter we £1810 @ 

BINOCULAR TELESCOPE, as above, object-glasses 13 inches diameter uw. ete 6 

BINOCULAR TELESCOPE, as above, object-glasses 1j inches diameter ... £30 0 O 


Opera Glasses in choice enamel, inlaid with gold or silver and jewels, for presentation, 
Special Eye-Glasses worked for Opera and Field Glasses for peculiar sights. 
Spectacles and Eye-Glasses carefully adapted to suit all peculiarities of vision. 
Cylindrical Lenses for the relief of Astigmatism. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 
6 3, STRAND, W.C., LONDON. 
FACTORY—SOUTHAMPTON STREET anv EXETER STREET, LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED too YEARS, 
Microscofes, Speetroscofes, Opera Glasses, &¢., &e. 
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BRYCE M. WRIGHT'S LATEST ARRIVALS. 


GEMS.—New Cut Euclases and Green Garnets, White Aqua- 
marines, Sphenes, Diopsides, and Epidotes, Topazes, 
Jargoons, &c. 

MINERALS.—Very fine Epidotes and Apatites, Phosgenites 
from Monte Poni, Xanthocon, Prosopite, Acanthite, 
Magnificent Amalgam, &e. 

FOSSILS.—An unique portion of Labyrinthodon from the 
Triassic Strata of Sidmouth. 


BRYCE M. WRIGHT, F.R.G.S., 
GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


99°; 





“BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
22, ALBEMARLE STREET, W. 


The NEXT ANNUAL GENERAL MEETING will be 

PLYMOUTH, commencing on WEDNESDAY, AUGUST 1s. 
Prestpent E.eEct, 

PROF. ALLAN THOMSON, M.D., LL.D., F.R.S., F.R.S.E. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
minded that, under an arrangement dating frem 1871, the acceptance of 
Memoirs, andthe days on which they are to be read, are now, as far as 
possible, determined by Organising Committees for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, 
in order to give an opportunity to the Committees of doing justice to the 
several Communic atic ons, that ¢ ach Author should prepare an Abstract of 
his Memoir, of a !ength suitable for insertion m the published Transactions 
of the Association, and that he should send it, together with the original 
Memoir, by book-post, on or before August 1, addressed thus :—‘‘ General 
Secreraries, British Association, 22, Albemarle Street, London, W. For 
Section.. ” It itshould be inconvenient to the Author 
that his Paper ‘shoul i pe re ad on any particular day, he is requested to send 
information thereof to the Secretaries in a separate note. 


G. GRIFFITH, M.A., 
Assistant-Genera! Secsetary, Harrow. 


held at 


ZOOLOGICAI. SOCIETY OF LONDON. 
DAVIS LECTURES, 1877. 


A Zoological Lecture will be givea in the Society's Gardens in the Regent's 
Park, on THURSDAYS, at Five p m 


Date. Subject. Lecturer. 


Variation in Domestic 
Animals. 
7 - July 5 JHornbills and 
Habits 
8. ” » 12 Birds of Prey. 
9. e » 19 Frogs and Toads. 
10. a », 29 The Ornithorhycchus. 


6. Thursday, June 28 3. Tegetmeier, Esq., 


F.Z.S. 
the'r Dr. Murie, F Z.S. 
R. B. Sharpe, Esq., F.Z.S. 
Professor Mivart, F.R.S. 
| Professor Garrod, F.Z S. 


These he vectures ; will - free to Fellows of the Society end their F Friends, 
anc . to other Vistors to the Gardens. P. L. SCLATER 
, Hanover Square, London, W. Secretary. 


‘THE ROYAL. “AQUARIUM, WEST- 
MINSTER. 


All the Tanks are now complete. Latest Arrivals:—Three Monster 
nee from the Mississippi ; Angler, or Devil-fish ; Thirty Octopods, 
c 
The Fish are fed after the Afternoon Concert. 

Admission Daily, ONE SHILLING. 


QUEENWOOD COLLEGE, near ‘STOCK- 
BRIDGE, HANTS. 


Sound General Education for St 
Special attention to Science, particularly to Chemistry, both theoretical 


and practical. 
Frankland, F.R.S. ; 


References to Dr. Debus, F.R.S. ; Dr. Dr. Roscoe, 
Angus Smith, F.R.S,; Dr. Tyndall, F.R.S. ; 


Dr. Voelcker, 
+ WILLMORE, Principal. 


ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examinin 
Boards. Fees mederate.—Apply to Prof. GARDNER, at the | 
Polytechnic, or 44, Berners Streer, 

The Summer Term commences Friday, May 4th, 


F.R.S.; Dr. 
F.R.S. ; Dr. Williamson, F.R.S. 


MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, 
Botany, Entomology, and every branch of Microscopical cience. 5D. 
Méller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mountin Unequalled Student's Microscope, with Eng- 
lish f-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


Physiology, 











NOTICE TO. SCIENCE TEACHERS, &c 

In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 3s. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


BOTANY, GEOLOGY.—Elementary 


Lessons given by an experienced certified Teacher. Specimens, 
Diagrams, and Appliances tor Microscopic Work provided by Teacher. 
Terms moderate,— Apply I by] letter to BioLoGisT, Natu: re Office. 


CH EMISTRY, PHYSICS, &c. — Experi- 


enced Science Teacher and Lecturer foles an appointment in _ good 
Se hool or In titution. Excellent References and Testimonials. A idress 
“F.C.S ,” 29, Bedford Street, Strand, W.C. 











CHEMISTRY, PHYSICS, MECHANICS, 


MATHEMATI«‘S.—Science Master of good experience and high 
references desires to teach the above in a High-class School. An F.C.S. 
and practical Scientist.—**‘ CLyp#,” NaTurE Office. 


WANTED, in a Good Private Day School, 


a Light Junior ‘Assistantship, with help i in Mathematics, or ia pre; paring 
= or London Matriculation. ‘Two Years’ Experience. Address—‘‘ H.T., 
, Mildred Street, Bradford, Yorkshire. 


CAM BRIDGE GRADUATE, Scholar and 
Prizeman of his College, desires a NATURAL SCIENCE Mastership 
in 2 P ublic. School. Testimonials from Professors and others. Address— 

S.E.G.,” Mayfie ld House Ro: ad, Bath, , Somerset. 


A GENTLEMAN is open to an Engage- 


ment as Mathematical and Science Master. Several Years’ Experien 
in First- -C lass Schools, and the Highest Testimonials. Address - 
“© J.M..” NaTurRE Office. 








AnHONOURS STU DENTinCHEMISTRY 


and ELECTRICITY desires an Engagement to assist in Scientific or 
Laboratory work.—Address Sicma, Natu RE ¢ ‘fice. 


JOHN TYM, 
GEOLOGIST, MINERALOGIST, &c, 


Has on Sale a Large Assortment of Fossils from all Strata. 

Collections cannot be surpassed for Quality and Cheapness. 

Post-Tertiary Mammalian Remains to be disposed of. 
JOHN TYM, CASTLETON, DERBYSHIRE. 


Catalogues Post Free. 


A CATALOGUE of ELEMENTARY COL- 


lections of Minerals, Fossils, and Rocks in Cabinets. The Student’s 
Pocket Blowpipe Case, &e., &e., &c. Minerals, Fossils, and Rocks in 
Great Variety always in Stock, from which may be Selected Single 
Specimens at Reasonable Rates. Selections sent on Approval. Cabinets, 
Books, Charts, Casts, Models of Crystals, Hammers, Collecting Bags, 
Hammer Holders, Cement, Tablet Wood, Cardboard Trays, Glass 
Capped Boxes, Minerals for Chemical Analysis, and all Appliances in 
Stock or to Order, of 


THOMAS J. DOWNING, 
MINERALOGIST AND GEOLOGIST, 


, WHISKIN STREET, LONDON, E.C. 
Post Free. 


His Students’ 
A number of 








To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which thése rare and beautiful Fossils 
have been found, as advertisedin Nature last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
particulars of Subscription may be obtained by writing to THomas FLoyp, 

sq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 
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LONDON CLAY FOSSILS from SHEPPY. 
Fruits, Bones, Shells, Crustaceans, &c.; 100 unnamed, or 50 named 
Specimens (25 Species), 5s. Carriage paid to London,—W. H. Survs- 
SOLE, ‘sheerness-on-Sea, 





GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

roo Specimens, in Cabinet, with 3 Trays «+ «+ «. £2 2 
200 Specimens, in Cabinet, with 5 Trays .. « 5 5 
300 Specimens, in Cabinet, with 9 Drawers + 10 10 
goo Specimens, in Cabinet, with 13 Drawers oo 9I © 
More extensive Collections at 50 to 5.000 Guineas each. 


ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW POPULAR BINOCULAR MICROSCOPE 


£12 125. 
HOW’S STUDENT’S MICROSCOPE, &£s 55. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY, 

How & Co.’s Series of Geological Diagrams for the Lantern, consisting of 
Sections of Strata, Groups of Fossils, Restorations of Extinct Animals, &c. 
Catalogue on Application. 

Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 

JAMES HOW & CoO,, 

(Late 2, Foster Lane), 
LONDON. 





AQUARTERLY REVIEW OF PSYCHOLOGY AND PHILOSOPHY. 
No. 7, JULY, 1877, Price 3s. 
ANNUAL SUBSCRIPTION, 125., Post FREE. 


I.—A Biographical Sketch of an Infant, by Charles Darwin. 
11.—Education as a Science (II.), by A. Bain. 
I1I.—Knowledge and Belief, by D. G. Thompson. 
IV.—On some Principles of Logic, by Carveth Read. 
V.—English Thought in the 18th Century, by the Editor. 
VI —Philosophy in France, by Th. Ribot. 

Critical Notices, Notes, Correspondence, &c, by J. Sully, H. Sidgwick, 
Lord Rayleigh, J. M‘Cosh, H. Spencer, E. B. Tylor, and others. 
WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinbw: gh. 


THE TELEGRAPHIC JOURNAL 
AND 
ELECTRICAL REVIEW. 


Published on the xst and 15th of the month, price 4d. ; Subscription per 
Annum, post free in Great Britain, gs. 
CONTENTS FOR JUNE 15. 
1.—Electric Clocks 
2.—India-rubber Considered in Reference to its Application to Tele- 
graphy. 

3.-—Visual Telegraphy and Sun-Flashing. 

4-—Notes. 

5.—Traffic Receipts. 

6.—City Notes. 

7.-—The Society of Telegraph Engineers. 

8 —The Institution of Civil Engineers. 

9.— Physical Society. 
10.—Clamond Thermopiles 7. Wray Thermopiles (Correspondence). 
11.—Method of obtaining Insulation Resistance of Open Line or Cable. 


London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 





THE BEST FARMERS’ NEWSPAPER. 


THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Jon ALGERNON CLARKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 

of Agriculture of Great Britain (which now number upwards of 18,000 

members), besides giving original papers on practical farming, and a mass of 

intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
Specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price a or ry 15S. a year post free, 

Published by W. PICKERING, ar, Arundel Street, Strand, W.C. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 


| the Northern Counties of England. 


The AGRICULTURIST has also a very considerable circulation on the 


| Continent of Europe, America, Australia, and the Colonies. 


The AGRICULTURIST is pubiished every Wednesday afternoon in 


| time forthe Evening Mails, and contains Reports of all the principal British 
| and Irish Markets of the week, besides telegraphic reports of those held on 








| 


the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agnicultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 34. By post, 34¢. Annual Subscription, payable in advance, 145. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


“That excellent periodical Tuz Garpsn.”—Professor Owzn. 
THE GARDEN: A Weekly Iilustrated 
ournal of Gardening in all its Branches. Founded and Conducted by 
V. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

‘Mr. Robinson’s valuable and elegant weekly.”—Saturday Review 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor ASA Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 62. Weekly. Specimen Copy, Post-free, 64d. 

Terms ot Subscription.—Sent direct from the Office in London, post free, 
payable in advance—For One Year, 26s. ; Half a Year, 145. ; —— of a 
Year, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street. Covent Garden, London, W.C, 


The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS. 
Monthly, Price Fourpence. Edited by P L. Simmonps. 
KENT & CO., PATERNOSTER ROW. 
Advertisements, Subscriptions, and all Communications to be addressed 





On the 1st of every Month, price One Shilling. 


THE ZOULOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 

3ritish Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
celight in Natural History. Reports of the Scientific Meetings of the 
xinnean, Zoological, and Entomological Sccieties ; Reviews and Notices of 
Natural History Books 
JOHN VAN VOORST, 1, Paternoster Row. 
On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the assistance of 
Frepericx Bonn, F.Z.S. | FREDERICK SMITH. 





Epwarp A. FitcH. } Jenner Wuir, F.L.S. 

Joun A. Powsr, M.D. *. BucHANAN Wuite, M.D. 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





WANTED.—Clean Copies of NATURE, 


No. 56.—Address Nature Office, 29, Bedford Street, Strand, W.C. 
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Fust published, Medium 8vo, price 215. 


PERU 


Incidents of Travel and Exploration in the Lands of the Incas. 
By E. GEORGE SQUIER, M.A., F.S.A., 


Late U.S. CoMMISSIONER TO PERU, 
AUTHOR oF “‘ NICARAGUA,” ‘‘ ANCIENT MONUMENTS OF MISSISSIPPI VALLEY,” ETC., ETC., ETC. 


WITH THREE HUNDRED ILLUSTRATIONS. 


THE early Spanish chroniclers have almost exhausted their rich and glowing language in describing the empire of the Incas, which 
had spread itself among the valleys and over the slopes of the Andes of Peru, and the eloquent pen of Prescott has traced the story 
of their conquest and overthrow—an episode in the history of the world which surpasses romance in the marvellousness of its details, 
and in its deep and tragic interest. The subversion of the empire was so sudden and complete, that the chroniclers who followed 
the Spanish armies had scarcely time to record the manners and habits of the people in their more obvious and superficial aspects, 
none to devote to the investigation of the principles of their social and civil organizations, and the elucidation of their primitive 
history. To discover these principles and clear up the mists which rest upon their origin and development, is a task that has been 
reserved for the student and archzologist of later times. To this task Mr. Squier has devoted himself in this work, and under an 
entertaining narrative of travel are found the threads of tradition unravelled, and the monuments of a departed race reconstructed 
in a manner that cannot fail to strike the reader with amazement at the advanced state of civilization which had been attained by a 
race which has been swept from the earth as barbarian. 


MACMILLAN AND CO., LONDON. 





Second Edition, 8vo, cloth, 21s. 


PRINCIPLES OF SOCIOLOGY. 


“MECHANICS” AN D “HE AT.’ 
Now ready, post 8vo, 5t2 pp., with 378 Illustrations. Price 6s. (postage 6d.). 


Vol. I. 


THE HANDBOOK OF MECHANICS. 
3ased upon Lardner's Rey Edited, and almost entirely re-written, 
by BENJAMIN LOEWY, Esq., F.R.A.S., &c., formerly Lecturer on 
Physics in University College. 
uniform with the above, "(68 pp., with 117 Illustrations. 
Price 6s. (postage 5d.). 


THE HANDBOOK OF HEAT. Based 


Edited, and almost entirely re-written, by 


Just published, 


upon Lardner’s Treatise. 
BENJAMIN LOEWY, Esq., F.R.A.S., &c. 

“Greatly enlarged and improved. . . Mr. Loewy has included all the 
latest discoveries in the varied laws and effects of heat, and the book con- 
tains information not to be found in the other Handbooks on the subject.”— 
Standard. 

**The style is always clear and precise, 
leaving any cloudiness or lurking doubts behind. 


CROSBY LOCKWOOD & Co., 7, Stationer’s-hall-court, E.C. 


and conveys instruction without 
"— Engineering. 


London: 





Sew ready, Illustrated, with Coloured Map, Woodcuts, &c., price 6s. 
FIELD GEOLOGY. 
A Practicat Guive To GEoLoGcicaAL SURVEYING, THE METHODS oF 
Fietp ProcEDURE AND OBSERVATION. 
y W. HENRY PENNING F.G.S. of H.M. Geological Survey. 
The PALZONTOLOGY by A. J. JUKES-BROWN, B.A., F.G.S.. 
H.M. Geological Survey. 


** A concise handbook of field geology.” —Geological Magazine. 

** A want which has long been felt and frequently expressed."— Nature. 

“ Mr. Penning has placed all real students of field geology under a great 
obligation.” —Sczence Gossip. 


“ However many text-books the geological student may already possess, 


he will do well to add this to his stock.”"—Academy. 
“*A most invaluable guide to any wishing to map a district for them- 
selves."—A xgonaut. 
London: BAILLIERE, TINDALL, & COX, 20, King William Street, 
Strand, and at all the Bookstalls. 





IN 8vo, PRICE 6s. 


MUSICAL INTERVALS AND 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 


With an Account of an Enharmonic Harmonium exhibited at the Loan 

Collection of Scientific Instruments at South Kensington, 1876 ; also of 

an Enharmonic Organ exhibited to the Musical Association of London, 
May, 1875. 


BY R. H. BOSANQUET, 


Fellow of St. John’s College, Oxford. 
MACMILLAN anp CO., London. 








By HERBERT SPENCER. 


»*» The Second Edition (with additional chapters) is now ready, and 
buyers of the First Edition may have the additional chapters on sending 
to the publishers the notice inserted at the end of the volume. 


WILLIAMS & NORGATE, 14. Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinburgh. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
upon the Principles of Stoechiological Medicine, by 


JOHN FRANCIS ,CHURCHILL, M.D., 


With an Appendix on the Direct Treatment of Respiratory Disea 
(Asthma, Bronchitis, &c.) by Steechiological Inhalants. And Reports 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, rn mg I ri- 
verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, Tirifahy, Lanzi 
Fabbri, Panegrossi, Cerasi, Gualdi, ‘Todini, Ascenzi, Regnoli, Valent n 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 


London: LONGMANS & CO. 





Recently published in 8vo, 10s. 6. 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 


“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


** An able and exhaustive inquiry."—Pudlie Health. 


“A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is tull of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 


‘‘ Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be grateful to Dr. Maclagan 
for showing the actual position of the advocates of the germ theory at ‘the 
present time.” —ZLendon Medical Record. 


MACMILLAN & CO., London, 





THE LIFE- WORK OF LIEBIG IN EX. 
PERIMENTAL and PHILOSOPHIC CHEMISTRY; with Allu- 
sions to his Influence on the Development of the Collateral Sciences 
and of the Useful Arts. By A. W. HOFMANN, F.R.S., V.P.C.S., 
Professor of Chemistry, Berlin. With Portrait of Liebig. 8vo. 55. 


MACMILLAN anp CO., London. 





In Crown 8vo, price gs. 


SOUND and MUSIC: a Non-Mathemati: 
cal Treatise on the Physical Constitution of Musical Sounds and Har 
mony, including the ief Acoustical Discoveries of Prof. Helmholtz 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 


bridge. 
MACMILLAN an» CO., LONDON, 
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DIARY OF SOCIETIES. 





LONDON 


THURSDAY, June 28 
Soctrzty OF ANTIQUARIES, at 8.30.—Flint Implements from Warwickshire 
T. Burgess, F.S.A.—Aldworth Effigies of the de la Beche Family: T 
Goodman.—Stonehenge ; the Probability of an Avenue of Standing Stones 
Leading to its Circles: Rev. W. C. Lukis, F.S.A. 
SATURDAY, June 30. 
West LONDON ScrentiFic AssociaTIon.— Excursion to Red Hill and Nut- 


field. 
WEDNESDAY, Jury 4. 
ENTOMOLOGICAL SOCIETY, at 7. 
HorTICULTURAL Socigty.—Fruit and Floral Committee at 11; Scientific 
Committee at 1. 
FRIDAY, Jury 6. 


Grotocists’ ASSOCIATION, at 8.—The Geology of that part of the Great 
Western Railway from Banbury to Chipping Norton: Thomas Beesley. 


“NATURE.” 


Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. 6. 
gs. 6d. Quarterly, 5s. 

Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 21s. each. 

Volumes XI., XII., XIIL, and XIV.,cloth, price tos. 6d. each 

Cloth Cases for binding all the volumes, price 1s. 6¢. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at the 
Office. 


CHARGES FOR ADVERTISEMENTS, 
Three lines in column, 2s. 6d.; 9d. per a, 
i 

One-eighth page, or quarter column .... 018 6 
Quarter page, or haifacolumn. ..... 115 0 
al GGagt, OF GCNMMR 2 6 ds ew th ee 8 3 ° 
Whole page .. 

Advertisements must be sent to the Office before 120 lock 
on Wednesdays. 

Post-office Orders payable to MACMILLAN & Co. 


Half-yearly, 


-OFFICE: BEDFORD STREET, STRAND, W.C. 


LIGHTNING NG COND UCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the eas 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is santel im amy storm. 


R. 8. NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW 


MANU FACTORY—GATESHEAD-ON-TYNE. 





JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 


For the various Public Examinations. 
Portable Chemical Cabinets — for Privat: Study. 


Price Lists on App 





‘ 
NA TUR E.” 

A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
PRICE FOURPENCE., 


CONTENTS OF THE NUMBER FOR FUNE 21, 


The Ocganiantion of Natural History Museums. By Prof 
Dawkins, F.R.S. 
Carboniferous Flora of Central France. By Prof. W. C. Williamson, 


Our Book Shelf :— 
* Annzs do Observatorio do Infante D. Luiz. Magnetism 
—Jo hn Allan Broun, F_R.S 
Malet’s ‘ In cidents in the B ography of Dust.” 
Lubavin’s “ Cher mical Phys 


Calderon’s ‘‘ Enumeracion de rie Vertebrados Fdsiles de Espaiia.” 


Letters to the Editor :— 
Museum Reform. —F. W. Rudler; William Gee: Arthur Wm. Waters 
The Antiquity of Man.—Dr. James Geikie, F.R.S.; Sydney B. J. 
Skertchly. 
Nicephore Niepce.—H_ Baden Pritchard. 
Japanese Mirrors.—R. D. Darbishire. 
Colour-Sense in Birds. —Paul Henry Stokoe. 


Our Astronomical Column :— 
Variable Stars. 
Minor Planets and Comets of Short Period. 
Meteoric Fire-Balls in America. 
The Transit of Venus, 18S2. 
The Land of Hissar and Kolab. 
How to Draw a Straight Line, IV. By A. B. Kempe, B.A. (With Illus 
trations.) 
ae Notes :— 
The Tichorhine Rhinoce 
Oscar Hertwig on the Pre mena of Fertilisation 
Individual Variations in Animals. 
A New Cheetah. 
North American Lepidoptera. 
A New Shell, 
Geological Notes: 
Rare Minerals in the North of Scotland. 
Tertiary Leaf-beds of Colorad 
Influence of Anchor-Ice upon Fishing-Grounds 
Origin of the Trees and S the South of France. 
U.S. National Academy of Science 
Notes. 
University and Educational Intellige 
Scientific Serials. 
Societies and Academies 


29 AND 30, BEDFORD STREET, STRAND. LONDON, 


PATENT 
CORN FLOUR 


Has all the Properties 


OF THE FINEST ARROWROOT 


And is recommended for 


CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES. 


Also for 
G SOUPS, SAUCES, AND 
BEEF TEA. 


The DEPTHS of the SEA: an Account of 
the General Results of the Dredging Cruises of H.M.SS. Lightning 
and Porcupine during the Summers of 1868-69-70, und hor the scientific 
direction of Dr. Carpenter, F.K.S., J. Gwyn Jeffreys, F.R-S., and Dr. 
Wyville Thomsen. By C. WYVILLE THOMSON, LL.D. F-.R.S., 
&c., Director of the Scientific Staff of the Challenger Exploring Ex- 
pedition Second Editien. Royal 8vo, with oes reo Illustrations 
und 8 Coloured Maps and Plans, price 31s. 


Londen: MACMILLAN anv CO. 


THICKENIN 
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MICROSCOPES, OBJECTIVES, &e. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


AGENTS, U.S.A. :—INDUSTRIAL FUBLICATION CO., 
176, Broadway, New York. 





Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 


W. LADD & CO. 
Scientific Instrument Manufacturers 
(By Appointment to the Royal Institution of Great Britain.) 


11 & 12, BEAK STREET, REGENT STREET, W. 


MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6d. 

CRYSTALS, showiog Axis, Dichroism, &c., mounted for above, 
in similar case. 

BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6d. 

FLUORESCENT LIQUIDS, in Stoppered Bottles, 3s. 6a. each ; 
Set of Nine, 1/, Ios. 


ALSO, 
Philosophical Apparatus of every Description. 


Illustrated Catalogue, Sixpence. 


JI 





“ist 
OPTICIANS 


BROMPTON ROAD, 
{Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring fa: own quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, ros. 6d. 


TISL EY’S HARMONOGRAPH, 
g Lissajous’ ani Melde’s figures (graphic drawings of Harmonic 
) “on card or on blackened glass—most attractive for Class 
Demonstra tien —Gom 43 tos. to £2t. 


172, S.W. 


For drawir 
Vibrations 


Specimen Curves drawn on card, | card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibty solid figures of wave motions, each 1s. 





of Acoustic Apparatus, with Drawings and Description of the 
Harntonograph, Post Free, 2d. 











A CERTAIN 
REMEDY 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 








5,600 £1 SHARES (fully paid) in a First- 
Class Mining Company for SALE, under peculiar circumstances. 
Investors or Speculators can make large profits by buying any portion 
of the above. The owner, going abroad, will sacrifice tor immediate 
cash.—Full particulars of Messrs. PAUL and CO. +» 5, Finsbury 
Chambers, Londen Wall, London, E.C. 








INVESTMENTS.—Parties desirous of In- 
vesting to advantage, either for a large percentage or rise in price of 
Shares, shoul 1 immediately communicate with Messrs. PAUL and CO., 
5, Finsbury ( , London Wall, London, E.C, 


ham)ers 





MOTTERSHEAD AND CO. 


(Standen Paine, and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL). 


Price Lists of Apparatus, Bottles, Pure Chemicals, &c., post 
free. 
Orders of £2 value and upwards delivered carriage-paid to any 
railway station in England or Wales. 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 





RUPTURES —BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec. 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supptied by the MOC-MAIN PAD ana 
PATENT LEVER, fitting with so much ease and closeness 

| that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches beiow the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 
Price of a Single Truss 16s., 215., 26s. 6¢., and 315. 6d. )p 

jae Double ,, 315. ‘6d., 425.,and 52s. 6d, ost 

a Umbilical ,, 425. and 525. 6a. 


Post Office Orders to be made payable to John White, Post Office, Piccadilly, 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the tpl 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawn 
on over an ordinary stocking. Price 4s. 6d., 75.64. 105., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


f free. 





MINING INVESTMENT in CARDIGAN. 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 
£10,000 in £1 Shares. Fully Paid and no Further Liability. T. P. 
TH )MAS calls the attention of his Friends and the Public to the above, 
which he is confident will make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future success. In estimating the profits likely to be made lx 
may be ‘considered too sanguine, there fore he will simply give below a I ist 
. the Mines in the immediate district, in simtlar stratification, and with 
imiler appearances to 'TYN-Y-FR Cwm ERrrin upon a small outlay paid 
yo coo in Dividends ; Gocinau upon an outlay of £500 paid £80,coo in 
Dividends ; CWMySTWITH upon a very small outlay paid £200,000 in Divi 
dends ; East DARREN upon anoutlay of £30 per Share has paid in Dividends 
4235 10s. od. per Share; LispurNE upon an outlay of £18 15s. od. per 
share has paid in Dividends £581 20s. Od. per Share and still payi: 

T. P. THOMAS is ina position to supply Shares and wili forward upol I 
Application all further Particulars, Prospectuses, and Reports of the most 
Eminent Practical Engineers fully acquainted with the Mines of the Dis- 
trict. —T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 

paying from 5 to 15 per cent. per annum and to transact business in Shares 
of every description for buyers or sellers. 


“NATURE” SERIES. 
The BIRTH of CHEMISTRY. By G. F. 


RODWELL, F.C.S., F R.A.S. With Illustrations. Crown 8vo. 


3s. 6d. é 

The SPECTROSCOPE and its APPLICA- 
TIONS. By J. NORMAN LOCKYER, F.R.S. With Illustrations. 
Second Edition. Crown 8vo. 3s. 

The ORIGIN and METAMORPHOSES of 
INSECTS. By Sir JOHN ee —s P., F.R.S. With Illus- 
trations. Second Edition. Crown 8vo. 

The TRANSIT of VEN US. “By G. Forbes, 
B.A., Professor of Natural Philosophy in the Andersonian University, 
Glasgow. With numerous Illustrations. Crown 8vo. 3s. 6d. 

The COMMON FROG. By =. George 
MIVART, F.R.S. Illustrated. Crown 8vo. 
POLARISATION of LIGHT. By W. 

SPOTTISWOODE, LL.D., F.R.S. Illustrated. Crown 8vo. 


35. 6d. 

On BRITISH WILD FLOWERS con- 
sidered in Relation to Insects. By Sir JOHN LUBBCCK, M.P., 
F.R.S. Illustrated. Crown 8vo. 45. 6d. 

Others to follow. 


London: MACMILLAN ano CO. 
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BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XL. Part 1, 1875. See also ialaer articles in the Times, February 1, 
1877, the Evening Standard, February 2, 1877, &c. 

“Indeed we found that ‘myriads of minute worms were develo; ped in the Animal Charcoal, a 
passed out with the water.”— Report of Roval Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 





= “SE 
aq (aretensowaree: 5 EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
a AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 





In Two Vols., royal 8vo, with numerous Jllustrations by Zwecker, and Maps, pric 


THE GEOGRAPHICAL DISTRIBUTION OF “ANIMALS, 


With a STUDY of the RELATIONS of LIVING and EXTINCT FAUNAS as ELUCIDATING the past ( axis S 
of the EARTH’S SURFACE. 


BY ALFRED RUSSEL WALLACE. 


The Zimes of May 21st says :—‘‘ Altogether it is a wonderful and fascinating story, whatever objections may be taken to theo 
founded upon it. Mr. Wallace has not attempted to add to its i interes st by any adornments of style ; he has given a simple a 
clear statement of intrinsically interesting facts, and what he considers to be legitimate inductions from them, Naturalists ought t 
be grateful to him for having undertaken so toilsome a task. The work, indeed, is a credit to all concerned—the author, t] 
pul blishers, the artist (unfortunately now no more) of the attractive illustrations, and last, but by no means least, Mr. Stanford’s 
map-designer.”” 
By the same Autho1 
THE MALAY ARCHIPELAGO: the LAND of the ORANG-UTAN and the BIRD 

PARADISE. A Narrative of Travel, with Studies of Man and Nature. With Maps and Illustrations. Fifth Editi 

Crown 8vo. 75. 6d. 

CONTRIBUTIONS TO THE THEORY OF NATURAL SELECTION. A Series 
ESSAYS, Third Edition, Crown 8vo. 8s. 6d. 
MACMILLAN AND CO., LONDON. 


PRICE ONE GUINEA, SUPER ROYAL QUARTO, 


THE LIFE AND HABITS OF WILD ANIMALS, 


ILLUSTRATED DESIGNS BY 


JOSEPH "WOLF. 


ENGRAVED BY J. W. AND EDWARD WHYMPER. 
WITH DESCRIPTIVE LETTERPRESS BY DANIEL GIRAUD ELLIOT, F.LS., F.Z.S. 
LIST OF ILLUSTRATIONS. 

Wo Comes HERE? GLEANERS OF THE SEA, RIVAL MONARCHS. 

A HAIRBREADTH ESCAPE. THE SIESTA. THE KING OF BEASTS, 

THE STRUGGLE. A TROPICAL BATHING PLACE, | THE SHADOW DANCE. 

BRUIN AT Bay. HuNTED Down. } CATCHING A TARTAR. 

THE IsLAND SANCTUARY, A RACE FOR LIFE. | THE AMBUSCADE, 

AT CLOSE QUARTERS. A Happy FamI_y. THE AVALANCHE. 

STRATEGY versus STRENGTH. MATERNAL COURAGE. | 

This is the last Series of Drawings which will be made by Mr. Wolf upon wood or upon stone, and it unquestionably conta 
the most beautiful and original designs that have ever proceeded from his pencil. The size of the Engravings is 8 x 6 inches, aa 
they are printed on the finest toned paper. 
Also a FINE EDITION in Royal Folio, Proofs before Letters, each Proof signed by the Engraver, elegantly bound in 

French Levant morocco, 
As this Edition is strictly limited to 200 Copies, the price is certain to rise considerably. 


MACMILLAN AND CO., LONDON 
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Price ONr SHILLING. Illustrated by ARTHUR HOPKINS. 


THE GENTLEMAN'S MAGAZINE. 


No. 1,759, for JULY. 
CONTENTS :— 
MISS MISANTHROPE. By Justin McCartny. 
ON SOME MARVELS IN TELEGRAPHY. 
Illustrated. 
THE STORY OF SIGURD, AND ITS SOURCES, By Francis 
HveFFErR. 
ASPARAGUS. By W. CottettT-Sanvars. 
A REPRESENTATIVE LADY OF LAST CENTURY By H. Barron- 
3AKER. 
A ZULU WAR-DANCE. By H. R. H. 
A DREAM OF SAPPHO. By Minnie Mackay. P 
DISCOVERY OF LAMB’S “ POETRY FOR CHILDREN.” ByR. H. 
SHEPHERD. 
TABLE-TALK. By Sy_vaxus Ursan, Gentleman. 
*,* Now ready, Vol. 240, cloth extra, price 8s. 6d. ; 
Cases for binding, 2s. each. 


Illustrated. 
By R. A. Proctor. 


Price OxE SHILLING, with Four ILLustRaTions. 


BELGRAVIA. 
No. 129, for JULY. 
CONTENTS :— 
BY PROXY. By James Payn. Illustrated by Arthur Hopkins. 
ONLY A PORTRAIT. Illustrated by G. L. Seymour. 
BOCCACCIO. By T. Apo_puus Tro.vopr. 
FRIGHTED WITH FALSE FIRE. By D. Curistre Murray. 
trated by D. T. Wuire. 
HENRY SCHLIEMANN. 
FROM FONTAINEBLEAU. 
MILTON IN THE PORCH 
THE WORLD WELL LOST. 
H. French. 
*,* Now ready, Vol. XXXII., cloth gilt, 7s. 6d. ; 
Cases for Binding, 2s. each. 


Tilus- 
By Kate Fiecp. 


By Dr. Cuartes Mackay. 
By E. Lynn Liyton. Illustrated by 


On July 3rd will be ready, price OnE SwHitiinG, with STEEL-PLATE 
Frontispiece and Four Futt-paGe ILLUSTRATIONS, an 


EXTRA HOLIDAY NUMBER 


OF 


ConTENTS : 

THE SECRET. Engraved on Steel in the highest style of art, from the 

Painting by A. Sotomon. 
THE MYSTERY OF ST. REMI. By Henry KInGstey. 
WINIFRED’S LOVERS. Illustrated by F. S. Walker. 
THE SCARLET CLOAK. 
RED RONALD. Illustrated by E. Wagner. 
A BOLD STROKE. 
A PAGE OF WERTHER. Illustrated by Rudolf Blind. 
ANGLO-INDIAN PHOTOGRAPHS. 
TWO NAUGHTY GIRLS. By J. Asupy-Srerry. 
A CHRONOLOGICAL ERROR. By James Payn. 
LA RUSE D'AMOUR. Illustrated by Agnes Furnivall. 
A PAIR OF FRENCH BEAUTIES, 
LOVE MYTHOLOGICAL. 
A NIGHT OF TERROR. 
TTOURIST PROGRAMMES. 





OUIDA’S NEW NOVEL. 


3 vols. crown 8vo., at every Library. 


ARIADNE. 
BY OUIDA. 


“ Ouida’s new story, ‘ Ariadné,’ is not only a great romance, but a great 
and consummate work of art, remarkable beyond anything which she has 
yet given us for the combination of simplicity, passion, severity, and beauty. 
The work stands on an altogether loftier level than anything previously at- 
tempted by its author. It is as complete and crowning a triumph of the 
skill of the writer that, out of materials so simple, with no accessories in the 
way of plot, and only four principal dramatis persona, she should have 
wrought a result so rich in colour, so beautiful in proportions, as it is of the 
sculptor’s skill that he should be able to transform the solid and shapeless 
marble into the counterfeit presentment of life. ‘The pages are studded with 
epigrams and short and felicitous sayings, wherein much wisdom and know- 
ledge of human nature are enshrined. It is as a work Of art that ‘ Ariadné’ 
must be judged; and as such we may almost venture to pronounce it without 
fault or flaw in its beauty.”"—The World. 
OUIDA’S NOVELS. 
FOLLE-FARINE 
IDALIA. 

CHANDOS 
UNDER TWO FLAGS. 


TRICOTRIN. 
CECIL CASTLEMAINE’S 


Uniform Edition. 
PASCAREL. 
PUCK. 
DOG OF FLANDERS. 
STRATHMORE. 
TWO LITTLE WOODEN 
SHOES. 
GAGE. | SIGNA. 
HELD IN BONDAGE. | IN A WINTER CITY. 








‘CHATTO AND WINDUS, PUBLISHERS. 


Small 8vo, cloth extra, 6s. 


BY STREAM AND SEA: 
A BOOK FOR WANDERERS AND ANGLERS. 
By WILLIAM SENIOR (RED-SPINNER). 

“Mr. Senior is a keen observer, and combines with a fine picturesque 
touch a quaint and efficient humour. All these qualities come cut in a r 
attractive manner ia this delightful volume... ... pre-emineatly a br 
and breezy book.” —.Vonconformist. 

Small 8vo, Illustrated boards, 2s. each. 
A CHEAP EDITION OF 


WILKIE COLLINS'S NOVELS: 


THE WOMAN IN WHITE. THE MOONSTONE. 

ANTONINA. MAN AND WIFE. 

BASIL. POOR MISS FINCH. 

HIDE AND SEEK. MISS OR MRS. ? 

THE DEAD SECRET. THE NEW MAGDALEN. 

THE QUEEN OF HEA THE FROZEN DEEP. 

MY MISCELLANIES. THE LAW AND THE LADY. 
Alsoan ILLUSTRATED LIBRARY EDITION, crown 8vo, c'oth extra, 

with numerous I!lustrations, and Frontispieces by George Du Maurier, Sir 

John Gilbert, and others. Price 6s. each. 


Crown 8vo, cloth extra, with Illustrations, 7s. 6d. 


| J. M. W. TURNER’S LIFE AND COR. 


RESPONDENCE. Founded upon Letters and Papers furnished by 
his Friends and fellow Academicians. By WALTER THORNBURY 
A New Edition, entirely rewritten and considerably enlarged. With 
numerous Illustrations in Colours facsimiled from Turner's original! 
Drawings. 





Crown 8vo, cloth extra, 7s. 62. 


HISTORICAL PLAYS BY TOM TAY- 


LOR: “Clancarty,” “‘ Jeanne Darc,” “‘ "Twixt Axe and Crown,” ‘* The 
Fool's Revenge,” ‘‘ Anne Boleyn,” &c. 





Demy 8vo, cloth extra, with coloured plates, 30s. 


The BRITISH FLORA MEDICA: a His- 
tory of the Medicinal Plants of Great Britain. Illustrated by a Figure 
of each Plant, carefully Coloured by Hand. By BENJAMIN H. 
BARTON, F.L.S., and THOMAS CASTLE, M.V., F.R.S. A New 


Edition, revised and partly re-written by JOHN R. JACKSON, 
A. 


L.S., Curator of the Museums of Economic Botany, Royal Gardens, 
Kew. 


Crown 8vo, cloth extra, 7s. 6d. 


A PEEP BEHIND THE SCENES at 
ROME. 
By T. ADOLPHUS TROLLOPE. 
MR. JAMES PAYN’S NEW NOVEL. 
3 vols. crown 8vo, at every Library. 
WHAT HE COST HER. 
3y JAMES PAYN. 

‘Characteristic humour, ingenuity, dash, and descriptive powers .. . . 
will carry the reader pleasantly and easily through the pages of ‘ What He 
Cost Her.’ . . . . The marvel is that under the circumstances he should in- 
variably exhibit so much of spirit, vigour, freshness, inventiveness.” —/¢/us- 
trated London News. 


3 vols. crown 8vo, at every Library. 
By JAMES GREENWOOD. 
“Resembles in construction, though not otherwise, the immortal adven- 
tures of the Pickwick Club, and has no more plot than that famous work. 
. . . « The various scenes are told with much spirit.” —A theneume. 





3 vols. crown 8vo, at every Library. 


JULIETS GUARDIAN. By Mrs. H. 
LOVETT CAMERON. 

«The reading public may be warmly congratulated upon the advent above 
the literary horizon of a new and exceptionally brilliant planet 
Charmingly fresh We advise everyone to read and judge for them- 
selves.” —Morning Post. 





3 vols. crown 8vo, at every Library. 


JOHN LEXLEY’S TROUBLES. By C. W. 
BARDSLEY, M.A. 

“In respect of a certain thoughtfulness of tone and grace of style, whick 
are evidently the expression of true culture, it belongs emphatically to what 
may be termed, in contradistinction to novels of incident, the philosophic 
school of fiction On the whole, a thoroughly well-written novel, an¢ 
full of promise of still better work in the future.” —Scotsman. 


CHATTO AND WINDUS,' PICCADILLY, W. 





Printed by R. Cray, Sons, AND TAYLor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York.—Tuurspay, June 28, 1877. 





LUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 


A WEEKLY IL 


Of Nature trusts the mind which builds sor aye.”—WORDSWORTH 





; No. 4ot, VOL. 16] 








THURSDAY, JULY 5, 1877 [PRICE $3 PER ANN. 








Registered as a Newspaper at the General Post Office.) [All Rights are Reserved. 


BROWNING'S NEW BINOCULARS. 
tHE“ PANERGETIC’ 


OFERA, FIELD, & RACE-GLASS. 


For general use, brilliant light, extensive fie'd of view, and sharp defiaition. 
Pf ’ g Tp 








NOTICES OF THE PRESS. 

‘* Bein zs out figures with marvell us distinctness, and has a very large field 
of view, and so very many advantages over the other Binoculars that we have 
seen, that we ccnfidently award very high praise indeed.”—/ofular Science 
Review. 

‘‘ Exhibits objects with remarkable brightness and sharpness.”— 7%e 
Observer. 

‘*A wide extension of the fiell of view is attained, while even in misty 
weather objects are exhibited with wonderful clearness.”— Nuval and Military 
Gazette, 

‘A very extensive field of view is obtained, ani objects in the distance areN\Q 
shown with great distinctness,” —Luglish Churchman. 


THE “EURYSGOPIC” OPERA 
’ 
£2 Qs. 
FOR THE TIIEATRE, HAS THE LARGEST FIELD OF VIEW OF ANY 
OPERA MADE, GIVING DELIGHTFULLY EASY VISION. 


The field of view of this Opera is so large, and the vision so easy, that it pro- 
Cuces the sensation ia an observer of looking throu h a pair of spectacles. 


Mlustrated List *tree. 


abore ACHROMATIC OPERA GLASS IN CASE, {from ros. 6d. 
them- : % 


SS JOHN BROWNING, 
| OPTICAL AND PHYSICAL INSTRUMENT MAKER TO HER 
MAYESTY’S GOVERNMENT, THE ROYAL OBSERVATORY OF GREENWICH, 
&c.,. ac., 
63, STRAND, W.C., LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED too YEARS, 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatom inn ig“ 
Botany, Entomology, and every branch of Microscopical Reon I 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All material 
and requisites for mounting. Unequalled Student’s Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


ZOOLOGICAL SOCIETY OF LONDON. 
DAVIS LECTURES, 1877. 


A Zoological Lecture will be givea in the Society’s Gardens in the Regent's 
Park, on THU een at Five p m. 





Date. | Subject. Lecturer, 


ther Dr. Murie, F Z.S. 


R. B. Sharpe, Esq., 
Profes: or Mivart, 
Professor Garrod, 


Hornbills 
Habits 

12 3irds of Prey. 

Frogs and Toads. 

The Ornithorhy. chus. 


7. Thursday, July 5 and 


” ” 
» ‘19 
» & 


F.Z.S. 
F.R.S. 
F.RS 





These I.ectures will be free to Fellows of the Society and By Friends, 
and to other Vistors to the Gardens. P. L. SC ER, 
11, Hanover Square, Lon. don, W. 


THE ROYAL AQUARIUM, WEST- 
MINSTER. 


A large and intere-ting stock of Marine and Freshwater Anima's now cn 
view. Amongst late t arrivals are: Octopods, American Kinz Crabs 
(Limulus), Whitebait, Yourg Pipe Fish (Syxgnathus acus), developed in 


the Aquarium, &c 
Admission Daily, ONE SHILLING. 
JOHN T. CARRINGT ON, Naturalist and Curator, 


ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-roonis for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Joards. Fees moderate.—Apply to Prof. GarpDneR, at the Royal 
Polytechnic, or 44, Berners Street, W. 
The Summer Term commences ces Friday, May 4th. 


™ Secretary. 





QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R S.; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S. ; Dr. Voelcker, 


F.R.S. ; Dr. Williamson, F.R.S. 
Cc. WILLMORE, —_ 


GEOLOGY. 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
“* As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TEN NANT (149, Strand), Teacher of Mineralogy at King's 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cab.nets:— 
roo Specimens, in Cabinet, with 3 Trays s+ we oe £22 
200 Specimens, in Cabinet, with 5 Trays .. «we «. 5§ 5§ 
300 Specimens, in Cabinet, with 9 Drawers we wee 10 10 
400 Specimens, in Cabinet, with 13 Drawers .. «+ 21 0 
More extensive Collections at 50 to 5.000 Guineas each. 


JOHN TYM, 
GEOLOGIST, MINERALOGIST, &c, 


Has on Sale a Large Assortment of Fossils from all Strata. 
Collections cannot be surpassed for Quality and Cheapness. 
Post-Tertiary Mammalian Remains to be disposed of, 


JOHN TYM, CASTLETON, DERBYSHIRE. 
Catalogues Post Free. 


CONCHOLOGY and GEOLOGY. — Mr. 
DAMON, of Weymouth, supplies samed Collections suitable for 
Museums, Students, and Amateurs. 

FOREIGN SHELLS.—A Stock of great extent from all parts of the 


world. 
BRITISH SHELLS.—Nearly all the known Species. 
FOSSILS of all the formations, British and Exotic, 
Rocks and their Fossils, 100 Specimens, 42s. and upwards. 
MINERALS.—Collections commencing at 100 Specimens, 425. 
ROCKS--Sedimentary, Volcanic, and Pleutonic, or RUCKS AND 
MINERALS, illustrating the Physical Structure of the Globe and recent 
Works on Geology, 100 Specimens, 42s. (Exhibited in the South Kensington 
Ed. Museum.) 
Labels. An abridged Catalogue sent free. 


LONDON CLAY FOSSILS from SHEPPY. 


Fruits, Bones, Shells, Crustaceans, &c.; 100 unnamed, or 50 named 
Specimens (25 Species), 5s. Carriage paid to London,—W. H. Survs- 
SOLE, !sheerness-on-Sea, 





His Students’ 
A uumber of 





Collections of 





BRYCE M. WRIGHT'S LATEST ARRIVALS. 


GEMS.—New Cut Euclases and Green Garnets, White Aqua- 
marines, Sphenes, Diopsides, and Epidotes, Topazes, 
Jargoons, &c. 

M!NERALS.—Very fine Epidotes and Apatites, Phosgenites 
from Monte Poni, Xanthocon, Prosopite, Acanthite, 
Magnificent Amalgam, &e. 

FOSS!LS.—An unique portion of Labyrinthodon from the 
Triassic Strata of Sidmouth. 


BRYCE M. WRIGHT, F.R.GS., 
GREAT RUSSELL STREET, BLOOMSBURY, 
‘LONDON, W.C. 


NOTICE TO SCIENCE TEACHERS, & 

In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 35. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


WANTED, in a Good Private Day School, 
a Light Jun‘or “Assistantship, with help in Mathematics, or in ers - 
for London Matriculation. ‘T'wo Years’ Experience. Address—* H.1 
7) Mild- ed Street, Bradford, Yorkshire. 


CAMBRIDGE GRADUATE, Scholar and 
Prizeman of his College, desires a NATURAL SCIENCE Mastership 
in a Public School. Testimox:ials from Professors and others. Address — 

‘ S.E.G.,” Mayfield House Road, Ba:h, Somerset. 


A GENTLEMAN is open to an Engage- 
ment as Mathematical and Science Master. Several Years’ Experience 
in First-Class Schools, and the Highest Testimonials. Address— 
“ J.M.,” Nature Office. 


AnHONOURS STUDENTinCHEMISTRY 


and ELECTRICITY desires an Saeerene to assist in Scientific or 
Laboratory work,— Address Sigma, NATURE Uffice. 


A CATALOGUE of ELEMENTARY COL. 
lections of Minerals, +" and Rocks in Cabinets, The Student’s 
Pock:«t Blowpipe Case, & &c., &c. Minerals, Fossi's, and Rocks in 
Great Variety always in “Stock, fiom which may be Selected Single 
Specimens at Reasoneble Kates. Selecticns sent on Approval. Cabinets, 
Books, Charts, Casts. Models of Crystals, Hammers, Col'ecting Bags, 
Hammer Holders, Cement, Tablet Wood, dboard Trays, Glass 
Capped Boxes, Minerals for Chemical Analysis, and all Appliances in 
Stock or to Crder, of 


THOMAS J. DOWNING, 
MINERALOGIST AND GEOLOGIST, 


38, WHISKIN STREET, LONDON, E.C. 
Post Free. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in NaTuxm last year, is still open, and more 
than twelve thousand Specimens, al: carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
particulars of Subscription may be obtained _ writing to THomas FLoyp, 

sq-., Sussex House, Howard Road, South ood, S.E., enclosing ad- 

dressed envelope. 


90, 
































TO MINERALOGISTS. 


THOS. D. RUSSELL 

Has now on hand a large number of select Minerals, con- 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganite, Cassi- 
terite, Cerussite, Pyromorphite, Specular Iron, Limonite, 
Goethite, Marcasite, Cuprite, &c. The Minerals are about 14 
to 2 inches square, and are offered for sale at 6s. to 9s. per 
dozen specimens. Parcels sent for selection to known or 
approved applicants. Catalogue of Collections of Fossils, 
Microscopic Objects, Crustacea, &c., post-free. 


THOMAS D. RUSSELL, 
48, Essex STREET, STRAND, W.C, 
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Sale bp Auction. 


SHELLS, BIRDS, AND EGGS, &c. 
Mr. J. C. STEVENS will sell by Auction at 


his great Rooms, 3%, King Street, Covent Garden, on MONDAY, 
JULY gth (instead of JULY 2nd, as previously advertised), at half-past 
12 precisely, a Collection of rare Birds and Eggs, collected by Dr. 
Cullen in Turkey: also a Collection of Shells, including many rare 
Specimens, and a fine series of Madagascar Land Shells, Echinoderms, 
Star Fishes, &c. 

On View the Morning of Sale and Catalogucs had. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. Doucras, R. McLacutan, F.R S., E. C. Rvg, F.Z S., 
anc H_T. Stainton, F.R.S. 

This Magazine, d in 1864, standard articles and notes 
on all subjects d with E logy, and especially on the Insects of 
the British Isles. 


Subscription —Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
eddress. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Ravigw OF THE MALT AND Hop TRADES; AND WINE AND SpiriT TRADR 
REcoRD. 
The Official Organ of the Coun 
(Founded 1822. 
“ The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for transmission abroad. 
Offices—5, Bond Court, Walbrook, London, E.C. 











Brewers’ Society. 


‘THE “HANSA,” 


Published since 1864, in Hamburg, is the only independent professional 


paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; ae supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Brice 
125. tor twelve months. Advertisements 4d. a line, widely spread by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Fregpen, M.R., Hamburgh, Alexander Street, 8 








THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by JoHN ALGERNON CLaRKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 

of Agriculture of Great Britain (which now number upwards of 18,000 

members), besides giving original papers on practical farming, and a mass of 

intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3d., or prepaid, 15s, a year post free. 

Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 





On the 1st of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Captuie off the British Coasts of 
New or Rare Marine Fish ; Reports ani Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollu .ca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
celight in Natural History. Reports of the Scientific Meetings of the 
~.innean, Zoological, and Entomological Sccieties ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 





“That excellent periodical Tus Garpen.”—Professor Owan. 


THE GARDEN: A Weekly Illustrated 
=e of Gardening in all its Branches. Founded and Conducted b 
- ROBINSON, F.L.S., Author of “Alpine Flowers for Engli 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“Mr. Robinson’s valuable and elegant weekly.”"—Saturday Review 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. | 

Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening The Wild Garden. 

Trees and Shrubs The Kitchen Garden. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64d. 
Terms of Subscription.—Sent direct from the Office in London, post free, 
ayable in advance—For One Year, 26s. ; Half a Year, 145. ; yer of a 
ong 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37. Southampton Street. Covent Garden, London, W.C. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principa! British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 34. By post, 33¢. Annual Subscription, payable in advance, 145. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the 1st and 15th of the month, price 4d.; Subscription per 
num, post free in Great Britain, gs. 


| 
| 
| 








CONTENTS FOR JUNE 15. 
1.—Electric Clocks 
2.—India rubber Conside ed in Reference to its Application to Tele- 
graphy 

3 —Visual Telegraphy and Sun-Flashing. 

4-—Notes. 

5.—Traffic Receipts. 

6.—City Notes. 

7.—The Society of Telegraph Engineers. 

8 —The Institution of Civil Engineers. 

g- — Physical Society. 
10.—Clamond Thermopiles v. Wray Thermop‘les (Correspondence). 
11.—Method of obtaining Insulation Resistance of Open Line or Cable 


London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 





The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS, 
Monthly, Price Fourpence. Edited by P L. Simmonps. 
KENT & CO., PATERNOSTER ROW. 
Advertisements, Subscriptions, and all Communications to be addressed 
to the Proprietor, P. L. SIMMONDS. 29, Cheapside, London, E.C. 





On the 1st of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
dited by Joun T. CARRINGTON, 
With the assistance of 

Freperick Bonp, F.Z.S. 

Epwarp A Fitcn. . Jenner Wer, F.L.S. 

Joun A. Power, M.D. . BucHANAN Wuite, M.D. 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Weodcu 


ts. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


FREDERICK SMITH. 
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MR. MURRAY’S 
ENGLISH HANDBOOKS. 


HANDBOOK—LONDON. 3s. 6:7. 
ENVIRONS OF LONDON. 
EASTERN COUNTIES — ESSEX, CAMBRIDGE, 

SUFFOLK, AND NORFOLK. | 1as. 

KENT. 
SUSSEX. 6s. 
SURREY, HANTS, AND ISLE OF WIGHT. Tos. 
BFRKS, BUCKS, AND OXON. 7s. 6d. 
WILTS, DORSET, AND SOMERSET. tos. 
DEVON AND CORNWALL. 1zs. 


2vols. ats. 


7s. 6%. 


GLOUCESTER, HEREFORD, AND WORCESTER. | 


Qs. 

SOUTH WALES. 7s. 

NORTH WALES. 7s. 

DERBY, STAFFORD, LEICESTER, AND 
gs. 


NOTTS. 


SHROPSHIRE, CHESHIRE, AND LANCASHIRE. | 
/'THE HANDBOOK OF HEAT. 


1of, 
YORKSHIRE, 1zs. 
DURHAM AND NORTHUMBERLAND. gs. 
ENGLISH LAKES—WESTMORLAND AND CUM- 
BERLAND. 6s. 
MAP OF THE LAKE DISTRICT. 


HANDBOOK—SCOTLAND. os. 


35. 6d. 


JOHN MURRAY, Albemarle Street. 





MURRAY’S 
FOREIGN HANDBOOKS. 


HANDBOOK—TRAVEL TALK. 3s. 6¢. 

HOLLAND AND BELGIUM. 6s. 

NORTH GERMANY AND THE RHINE. tos. 
SWITZERLAND AND THE ALPS. 9s. 

SOUTH GERMANY AND TYROL. 10s. 

FRANCE, Part I.: NORMANDY, BRITTANY, 
AND THE PYRENEES. 73s. 6d. 

FRANCE, Farr II.: CENTRAL, 
AND EASTERN FRANCE. 7s. 6a. 

PARIS AND ITS ENVIRONS. 3s. 6d. 

ALGERIA, 9s. 

NORTH ITALY AND VENICE. 10s. 

CENTRAL ITALY AND FLORENCE. 1s. 
ROME AND ITS ENVIRONS. 10s. 

SOUTH ITALY AND NAPLES. 10s. 

PORTUGAL AND LISBON. | 12s. 

RUSSIA AND FINLAND. 18s. 
DENMARK. 6s. 

NORWAY. 9s. 

SWEDEN. 6s, 

SYRIA AND PALESTINE. 20s. 

MAP OF PALESTINE, 1as. 

BOMBAY. 12s. 

MADRAS. 12s. 

EGYPT AND THE NILE. ss. 

TURKEY AND CONSTANTINOPLE. ss. 
GREECE AND IONIAN ISLANDS. iss. 


SOUTHERN, 


JOHN MURRAY, Albemarle Street. 


London: 





Now ready, Illustrated, with Coloured Map, Woodcuts, &c., price 6s. 
FIELD GEOLOGY. 


A Practica, Guipe To GEoLocicaL SurRVEYING, THE METHODS oF 
Fig_p ProceDURE AND OBSERVATION. 


By W. HENRY PENNING F.G.S. of H.M. Geological Survey. 


The PALZONTOLOGY by A. J. JUKES-BROWN, B.A.,F.G.S., 
H. M. Geological Survey. 


** A concise handbook of field geology.”—Geological Magazine. 
“A want which has long been felt and frequently expressed "— Nature. 
“Mr. Penning has placed all real students of field geology under a great 

obligation.” —Science Gossip. 

“ However many text-bcoks the geological student may already possess, 
he will do well to add this to his stock.”"— Academy. 

‘“*A most invaluable guide to any wishing to map a district for them- 
selves.” —A rgonaut. 
BAILLIERE, TINDALL, & COX, 20, King William Street, 

Strand, and at all the Bookstalls. 





‘““MECHANICS” AND “ HEAT.” 
Now ready, post 8vo, 5«2 pp., with 378 Illustrations. Price 6s. (postage 6d.), 


|THE HANDBOOK OF MECHANICS. 


Based upon Lardner’s Treatise. Edited, and almost entirely re-written, 
by BENJAMIN LOEWY, Eszq., F. RA. S., &c., formerly Lecturer on 
Physics in University College. 
Just published, uniform with the above, 468 pp., with 117 Illustrations. 
Price 6s. (postage sd. ). 
Based 


upon Lardner’s Treatise. Edited, and almost entirely re-written, by 
BENJAMIN LOEWY, Esq., F.R.A.S., &c. 

“Greatly enlarged and improved Mr Loewy has included all the 
latest discoveries in the varied laws and effects of heat, and the book con- 
tains information not to be found in the other Handbooks on the subject.”— 
Standard. 

‘The style 1s always clear and precise, and conveys instruction without 
leaving any cloudiness or lurking doubts behind.”—ZEnginees ing. 


CROSBY LOCKWOOD & Co., 7, Stationer’s-hall-court, E.C. 


London : 





Shortly will appear, in 1 vol. cloth 8vo. price ros. 6d. 


JOURNAL and PROCEEDINGS of the 


ROYAL SOCIETY of NEW SOUTH WALES, 1876, Vol. X. 
Edited by A LiversinGe, Professor of Geology and Mineralegy in the 
University of Sydney. 


TRUBNER & CO., Ludgate Hill, London. 
BY DR. LIONEL BEALE, F.R.S., 


Professor of Medicine in King’s College, and Physician to the Hospital. 


On LIFE and on VITAL ACTION in HEALTH and 
DISEASE. ss. (Ready. 
BIOPLASM. An Introduction to Fhysiology and Medicine. 


6s. 62 
DISEASE GERMS, and ng the TREATMENT of the 
FEVERISH STATE. 12s. 
ere! DISEASES, URINARY DEPOSITS, and CAL- 
ULOUS DISORDERS. Third Edition. 255. 
LIFE THEORIES and RELIGIOUS THOUGHT. 55. 6. 
PROTOPLASM. Third Edition, very much enlarged. 10s.6d. 
The MICROSCOPE in MEDICINE. Fourth Edition. 


[Shortly. 
London: J. & A. CHURCHILL. 


“NATURE” SERIES. 
The BIRTH of CHEMISTRY. By G. F. 


RODWELL, F.C.S., F R.A.S. With Illustrations. Crown 8vo. 


35. 6d. 

The SPECTROSCOPE and its APPLICA- 
paaees. > 2 yon hag —- F.R.S. With Illustrations. 

con, ition. Crown 8vo 

The ORIGIN and METAMORPHOSES of 
INSECTS. By Sir jOHN ne ag M. FP. F.R.S. With LIllus- 
trations. Second Edition. Crown 8vo. 3s. 

The TRANSIT of VENUS. “By G. Forbes, 
B.A., Professor of Natural Philosophy in the Andersonian University, 
Glasgow. With numerous Illustrations. Crown 8vo. 35. 

The COMMON FROG. By St. George 
MIVART, F.R.S. Illustrated. Crown 8vo. 3s. 6d. 

POLARISATION of LIGHT. By W. 
SPOTTISWOODE, LL.D., F.R.S. Illustrated. Crown 8vo. 


. 6d. 

On BRITISH WILD FLOWERS con- 
sidered in Relation to Insects. By Sir JOHN LUBBOCK, M.P., 
F.R.S. Illustrated. Crown 8vo. 4s 6d. 

Others to follow. 


London: MACMILLAN anp CO. 
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DIARY OF SOCIETIES. 


LONDON 


FRIDAY, Jury 6. 

Geotocists’ ASSOCIATION, at 8.—The Geology of that part of the Great 
Western Railway from Banbury to « hipping Norton: Thomas Beesley. 

TUESDAY, Jvty 10. 

West Lonpon ScrenTiric AssociaTIon, at 8.— 

logical Period known as the Glacal Period: Dr. J. 


Geology of Charlton. 
SATURDAY, Jury 14. 
WEST Lonp) DON ‘Screntiric Ass ASSOCIATION. -—E xcursion toC harlton. — 


“NATURE.” 


Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 185. 62. 
gs. 6d. Quarterly, 5s. 

Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 215. each. 

Volumes XI., XII., XIIL., and XIV.,cloth, price 10s. 6a. each 

Cloth Cases for binding all the volumes, price Is. 6¢. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 





Half-yearly, 


Office. 


CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 2s. 6a.; 9d. per line after. 
Ls. @. 


o18 6 





One-eighth page, or guarter column . * ce 
Quarter page, or halfacolumn. ... ‘ : 15 0 
Half a page, oracolumn . . 1. 1. 2. «© «© « 5 0 
Whole page .. ae a é 60 


The Causes of the Geo- | 
Fouleston.—'Lhe | 


To be had through any bovkseller or newsagent, or at the 


Advertisements must be sent to the Office before 12 0clock | 


on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co, 
OFFICE: BEDFORD STREET, STRAND, W. Cc. 


“NATUR E.” 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
PRICE FOURPENCE., 


CONTENTS OF THE NUMBER FOR JUNE 28, 1877. 
Soldiers’ Rations. By H. Baden Pritchard. 
Geikie’s “ Phy-ical Geography.” 
The Laboratory Guide. 
Our Book Shelf :— 
Kropotkin’s ‘‘ Researches on the Glacial Period.” 
Letters to the Editor :— 
Indian Raiafall and Sun-spots.—Pro’, Balfour Stewart, F.R.S 
N atural History Museums.—Wm. Watts, F. 
Koevig’s Tuning Forks.— Rudolph Koenig. 
Antiquity of Man.—Thomas Belt ; Sydney B. J. Skertchly. 
Colour-Sense in Birds—Blue and Yellow Crocuses.—W. B. Tegetmeier. 
Purple Verbenas.—A. M. Darby. 
Japanese Mirrors.—Silvanus P. Thompson. 


Note on the Electrical Disturbance which accompanies the Excitation of the | 


Stigma of Mimulus Luteus. By Prof. J. Burdon-Sanderson, F.R.S 
‘Taunton College School. 
On Drops. By A. M. Worthington. (With Illustrations.) 
Chemical Notes :— 

On Errors in the Determination of the Densities of Mixed Vapours. 

On the Properties of Ruthenium. 

Aconitic Acid in Cane Juice and Raw Sugar. 

—— containing Columbium from New Localities in the United 

tat 
Coefficient of Capillarity for Certain Liquids. 
Meteorological Notes :— 
Sun-spot Periods and Auroras from 1773 to 1827 
Sun-spvts and the Prediction of the Weather of the Coming Season at 
Mauritius. 

Meteorology in South Australia. 

Rainfall Observations in the East of France from 1763 to 1870. 

Iowa Weather Report. 

Our Astronomical Column :— 

The Saturnian Satellite, Hyperion. 

The Triple-Star 7 Camelopardi. 

The Cape Astronomical Results for 1874. 
The British Association at Plymouth. 
Indian Rainfall and Sun-spots. 
aaalty and Educational Intelligence. 

es. 
Societies and Academies. 


29 AND 30, BEDFORD STREET, STRAND, LONDON. 





OPTICIANS, ” 
BROMPTON ROAD, S.wW. 


(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6d. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) om card or on blackened glass—most attractive for Class 
Demenenetion—from & 10s. to £21. 


Specimen Curves drawn on card, post free, 3s. per dozen, 


ST EREOSCOPIC Ditto, 


Giving visib.y sulid figures of wave motious, each 15. 


Price Lists of Acoustic Apparatus, with Drawings and Desc ription of the 
Tarmonograph, Post Free, 


LIGHTNING CONDUCTORS, 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & COS 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the aaa 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the — 

It is simple in its Li ired, and it costs 
only one shilling per foot for the Bont ve: y size, white is safe in any storm. 


R. 8. NEWALL & CO., 130, STRAN 
36, 











D, W.C. 
WATERLOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 
MANU PACTORY—GATESHEAD-ON-TYNE 





PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
| CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 
THICKENING SOUPS, SAUCES, AND 
___BEEF TEA. 


P mi i and ‘delicious valuable article.”"— 
tandard. 
“The Caracas Cocoa of such choice 


FRY’S We Grn Corn uch hie at.” 
C A RACAS 
COCOA 


CENTENNIAL PRIZE MEDAL 
AWARDED. 





_NA T ‘ORE 














F- 


FLETCHER WARRINGTON. 


A PERFECT BLOWPIPE 


FOR ALL PURPOSES. 

FLETCHER’S PATENT, 1877. 
ILLUSTRATED LIST ON APPLICATION. 
THOS. FLETCHER, 
MUSEUM STREET, WARRING TON. 


MICROSCOPES, OBJECTIVES, &c, 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for rg 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Acgnts, U.S.A. :—INDUSTRIAL FUBLICATION CO., 
176, Broadway, New York. 














Fully Illustrated Cotsingee and full Instructions by Post, 6 Stamps. 


failed abroad free. 


ROCK SECTIONS 
FOR sata ty ac el Findlay 


HOW & CO. S NEW POPULAR "BINOCULAR “MICROSCOPE 


HOW’S STUDENT'S MICROSCOPE, 4S 58. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY. 


How & Co.’s Series of Geological Diagrams for the Lantern, consistin; ~ 
Sections of Strata, Groups of Fossils, Restorations of Extinct Animals, 
Catalogue on Application. 
Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
dition, in preparation. 


JAMES HOW & CO,, 
(Late 2, Foster Lane) 
5 ST. BRIDE STREET, "LONDON. 


W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 85. 6a. 

CRYSTALS, showi.ig Axis, Dichroism, &c., mounted for above, 
in similar case. 

BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6d. 

FLUORESCENT LIQUIDS, in Stoppered Bottles, 3s. 6a. each; 
Set of Nine, 1/. Ios. 











ALSO, 
Philosophical Apparatus of every Description. 


Illustrated Catalogue, Sixpence. 
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JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Lab y I 
SETS OF APPARATUS AND aaebteate 


For the various Public Examinations. 
Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


DRAPER’S INK (DICHROIC), 


THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
vy the principal B: . Public Offices, - Railway Companies throughout 


re 
{t writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens Blotting-paper may be applied at the 
is cleanly to use, and not liable to moment of writing. 

Blot. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Bosmee 
Street ; Wa. Matuer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of 
all Stationers. 














RUPTURES —BY ROYAL LETTERS PATENT. 


WHITES MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec. 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, i ~s ~~ avoided ; a 
soft ban being worn round the body, while the requisite 
resisting power is supplied by the MGGMAIN PAD and 
PATENT LEVER. | tting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on "the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., 21s., 26s. 6a., and 315. 6d. P 
“* Double ,, 315. 6d 42s.yand con — 
Umbilical ,, 425. and 52s. 6d. 


Post Office Orders to be made payable to John White, Post Office, Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Less, 
Sprains, &c. They are porous, light in texture, and inexpensive, and dra 

on over an ordinary stocking. ice 45. 6d., 75.64. 105., and 16s. aa. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London, 


MINING INVESTMENT in CARDIGAN. 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 

te,cco in £1 Shares. Fully Paid and no Further Liability. T. P. 
THOMAS calls the attention of his Friends and the Public to the above, 
which he is confideut will make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future succe-s. In estimating th: profits likely to be made he 
may be considered too sanguine, therefore he will simply give below a List 
of the Mines 77 the wnmediate district, in similar stratification, and wi ith 
similar appearances to TyN-y-Fron. Cwm ERFIN upon a small outlay paid 
£47,000 in Dividends ; GoGINAN upon an outlay of £500 paid £80,coo in 
Dividends ; CwMysTWITH upon a very small outlay paid £200,000 in Divi- 
dends ; EaAst DARKEN upon an outlay of £30 per Share has paid in Dividends 
£235 10s. od. per Share; LispukNe upon an outlay of £18 15s. od. per 
share has paid in Dividends £581 10s. Od. per Share and still paying 
T. P. THOMAS is ina position to supply Shares and wili forward upon 
Application all further Par. icul.rs, Prospectuses, and Reports of the most 
Eminent Practical Engiveers fully acquainted with the Mines of the Dir 
trict. —T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annuia and to transact business ia Shares 
tonne description for buyers or sellers. 


5,600 £1 SHARES (fully paid) in a First- 


Class Mining Company for SALE, under peculiar circumstances 
Investors or Speculators can make large profits by buying any portic 
of the above. The owner, going abroad, will sacrifice tor Eeekediene 
eash.—Full particulars of M-ssrs. PAUL and CU., 5, Finsbury 
Chambers, London Wall, London, E.C. 














INVESTMENTS.—Parties desirous of In- 
vesting to advantage, either for a large percentage or rise in price ol 
fhares, should immediately communicate with Messrs. PAUL and CO. 
5, Finsbury Chambers, London Wa Nl, London, E.C. 


| 
| 





~apital 
z. & 
above, 
vidend 
- made 
ade he 
a List 
1 with 
ay paid 
coo in 
1 Divi- 
ridends 
od. per 
paying. 


porticn 
mediate 
insbury 


f In- 


price of 


id CO., 


ATHE LON 


Fuly 5, 1877] 


NATURE 





TRUE TIME BY OBSERVATIONS OF THE SUN. 
DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 


(price £3 35.) will determine true time to within two seconds. 


application. 


Short illustrated Pamphlet post free upon 


E. DENT & CO. 
MANUFACTURERS OF CHRONOMETERS, &c, TO HER MAJESTY, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 





DON & GENERAL WATER PURIFYING COMPANY, LIMITED. 


PATENT CISTERN FILTFRS, CHAKGED SOLELY WITH ANIMAL CHARCOAL, requiring, when once fixed, no attention whatever. 


And superior to all others. 


House Cistern, fitted 
with a Cistern Filter. 


Vide Professor Frankland’s reports to the Registrar-General, July 1866, November 

1867, and May 1870. See also ihe Lamcet, January 12, 1867. Also Testimonials from Dr. 

23, 1863; Dr. Lankester, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 1872. 
Price £1 10s. and upwards. Portable Filters on this system, £1 55. to £3. 


assall, September Portable Cistern 
Filter, 


Patronised and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandring- 
ham ; by H.R.H. the Duke of Cambridge; the é/ite of the Medical Profession; and at the London, St. 
George’s, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and numerous in- 


stitutions, breweries, &c. 


Water Testing Apparatus, cos. 6d. and 215. each. 


Danchell’s ‘‘ Testing Apparatus for Discovering the Presence of Impurities in Water” is a most convenient 
and portable one — Vide Dyk on the Preliminary Duties of Health Officers. 


Pocket Filters 4s. 6d and 6s. each. 


Household and Fancy Filters from 12s. 6d. 


The Filters may be seen in operation, and ‘ull particulars obtained, on application to the ONDON. the Office 


157, STRAND, W.C. (F 


our Doors from Somerset House), LOND 


Rezd “‘ Water: its Impurities and Purification,” price, per post, 24. 


| Tire THIS 
HOLLOWAYS PILLS Sitter 
Ys a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


IN CROWN $&vo, CLOTH, PRICE 12s. 6¢., ILLUSTRATED. 


THE LIFE-WORK OF LIEBIG IN EX- 


PERIMENTAL and PHILOSOPHIC CHEMISTRY; with Allu- 
sions to his Influence on the Development of the Collateral Sciences 
and of the Useful Arts. By A. W. HOFMANN, F.R.S., V.P.C.S., 
Professor of Chemistry, Berlin. With Portrait of Liebig. 8vo. 5s. 


MACMILLAN anp CO., London. 





HISTORIA FILICUM. 


An Exposition of the NATURE, NUMBER, and ORGANOGRAPHY of FERNS, 


and a Review of the Principles upon which Genera are founded, and the Systems of 


Classification of the principal Authors, 


With a New General Arrangement, Characters 


of the Genera, Remarks on the Relationship to one another, their Species, Reference to 


Authors, Geographical Distribution &e., &e. 


With THIRTY LITHOGRAPHIC PLATES by W. H. FITCH, F.L.S., illustrating the Character of the Tribes 


& 


By JOHN SMITH, 


Ex-Curator of the Royal Botanic Garden, Kew, Author of “ Ferns, British and Foreign,” &c. 


“Tuterspersed as it is with many critical remarks, the fruits 
of long-continued observation in an exceptionally favourable 
position, Mr. Smith’s book will be welcomed by all students of 
Ferns, even those by whom his conclusions may not be adopted. 
No one anxious to work up a thorough knowledge of Ferns 
can afford to do without it.”—J. M., Gardeners’ Chronicle. 

‘The book is worthv of careful study by every one who is 
interested in the subject.” NATURE. 


Previous to the publication of this book, Sir William Hooker 
speaking of the Kew collection of Ferns, says, it is ‘‘ the finest 
in cultivation, the formation of which is mainly due to the exer- 
tions and ability of Mr. John Smith, who for forty-three years 
held an important position among the officers of the Royal 
Gardens. His knowledge of Feras and his writings upon them 
justly entitle him to rank among the most distinguished ptero- 
dologists of the present day.” — Synopsis Filicum, 1865. 


MACMILLAN anp CO., LONDON. 
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MOST INTERESTING BOOKS ON NATURAL HISTORY, de. 


Published by CASSELL, PETTER, & GALPIN. 


New and Cheaper Edition, price 7s. 64. 


The Insect World. With 570 Illustrations. 
From the French of LOUIS FIGUIER. Re- 
vised and Corrected by Prof. P. MARTIN 
DUNCAN, M.D., F.R.S. 


‘¢ Full of interesting information, admirably arranged. The 
work has been subjected first to the editorial revision of Mr. 
Jansen, now of Mr. Duncan ; it may therefore be accepted with 
confidence.” —British Quarterly Review. 


New and Cheaper E lition, pric 7s. 6d. 


The Vegetable World. By LOUIS FIGUIER. 
With 470 Illustrations. Revised and Corrected 
by an eminent Botanist. 


‘* The present edition of ‘ The Vegetable World’ is, so far as 
botanical value is concerned, the best which has appeared, not 
excepting the original French issue.”— Garden. 


New and Cheaper Edition, price 7s. 64. 


Reptiles and Birds. With 307 Illustrations. 
From the French by LOUIS FIGUIER. Edited 
by Captain PARKER GILLMORE. 


‘A carefully and pleasantly written work. There are few 
who could take up the book without deriving a considerable 
amount of information from it, while for young naturalists it will 
be invaluable.” —Standard. 


New and Cheaper Edition, price 7s. 6d. 


The Ocean World. With 427 Illustrations. 
From the French of LOUIS FIGUIER. Re- 


vised and Corrected by Prof. E. PERCEVAL | 


WRIGHT. 


* A fine copy of a noble book in a portable and handy form. 
Either for reading and study in town, or for reference during 
a sea-side holiday on a rainy day, this volume will be in- 
finitely valuable as one of the choice books of our time.” — 
Birmingham Post. 

New and Cheaper Edition, cloth, price 7s. 6d. 
Mammalia. From the French of LOUIS FI- 
GUIER. By Prof. E. PERCEVAL WRIGHT, 
MD., F.L.S. With 260 Illustrations. 


‘© In every page will be found curious and interesting facts | 


concerning both wild and domestic animals not generally known.” 
—Reading Mercury. 


New and Cheaper Edition, cloth, price 7s. 6d. 


The Human Race. By LOUIS FIGUIER. 
Edited and Revised by ROBERT WILSON, 
Fellow of the Royal Physical Society, Edinburgh. 
With 242 Illustrations. 


** Should have a place in every library.” —Zand and Water. 











Now ani Cierser Edition, cloth, price 7s. 6d. 


Tae World before the Daluge. By LOUIs 
FIGUIER. With 233 IIlustrations. Newly 
Edited and Revised by H. W. BRISTOW, 
F.R.S. Fourth Edition. 


“ A book worth a thousand gilt Christmas volumes, and one 
most suitable as a gift to intellectual and earnestly inquiring 
students.” —A¢hencum. . 


New and Cheaper Edition, cloth, price 7s. 64. 


The Transformations of Insects (/vsectu 
Myriapoda, Arachnida, and Crustacea). By 
Prof. P. MARTIN DUNCAN, M.D., F.RS. 
With 240 highly-finished Engravings. 


‘So many new lights have been shed upon the natural history 
of this great and varied group of animuils, that it is quite time for 
our lovers of entomology to be provided with a new and trust- 
worthy account of insect life. Dr. Duncan has well supplied 
this want. . . . A beautifully illustrated work. It will make an 


admirable gift-book for old or young naturalists.” —A¢heneum. 


Cheap Edition, cloth, vos. 6d. 


|The World of the Sea. Translated from \.. 


French of MOQUIN ‘TANDON, by the Rev. 
H. MARTYN HART, M.A. _ Illustrated. 


**It is a book of rare merit. The illustrations are clear, 
accurate, bright, and natural to a degree which is seldom found 


in books of this class.” —Cuardian. 


Complete in Four Volumes, crown 4to, cloth, 6s. each ; 
or Two Volumes, cloth £1 Is. 


The Races of Mankind. A Popular Descrip 
tion of the Characteristics, Manners, and Customs 
of the Principal Varieties of the Human Family. 
By ROBERT BROWN, M.A., Ph.D., F.LS., 
F.R.G.S. Illustrated throughout. 


** We never met a publication of the kind in which the letter- 
press attained so high a standard.” —Field. 

‘*The work overflows with information interesting alike to 
young and old.” —Scotsman. 





New and Cheaper Edition, with Map and Illustrations, 
cloth, 2s. 6d.; cloth gilt, gilt edges, 35. 6d. 

The North-West Passage by Land. }y 
Viscount MILTON and Dr. CHEADLE. (The 
Large paper Edition can also be obtained in 
demy 8vo, cloth, with Twenty-two Full-page 
Illustrations, and Two Maps 21s.) 

** Contains some excellent sketches of romantic and sometimes 
perilous travels.” — Zines. 


CASSELL, PETTER, & GALPIN, LONDON ; and all BOOKSELLERS. 





Printed by R Cray, Sons, ann Tavytor. at 7 and 8, Bread Street Hill, Queen Victoria Street, in the Ciry of London and published by 
Macmittan AND Co., at the Office, 22, Bond Street, New York.—Tuuxspay, July 5, 1877 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
§ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDsSWORTH 


No. 402, VOL. 16] THUR [PRICE $5 PER ANN. 





Registered as a Newspaper at the General Post Office. ] [All Rights are Reserved. 


BROWNING’S BINO CU LAR 


S. 


on 





THE NEW THREE-POWER GLASS. 


VERY POWERFUL. 


oO 


By turning a stud, the eye-pieces are made changeable at 
pleasure, so that the glass becomes suitable for either theatre, 
field, or marine purposes. The arrangement is so strong and 
simple that it cannot get out of order, nor can the eye-pieces 


be lost. 


PRICE FROM £4 45. 


THE DICRALTIC 
JIVE be 
OR DOUBLE-POWER BINOCULAR 
WITH TWO DRAWERS. 

This Binocular Glass having two drawers, the power is nearly 
double. This glass is specially adapted for use at sea, or to make 
out distant signals. It is also better adapted than most Binoculars 
for looking for shot-marks on targets. It is specially adapted for any 
purpose for which high magnifying power alone is suitable. 

Price with 12 Lenses, Object-Glasses 2 in. in ciameter, 
£6 tos. 

ACHROMATIC OPERA GLASS IN CASE, FRoM 10s, 6. 


Complete Illustrated List of Prizes free 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO HER MAJESTY’S GOVERNMENT, THE ROYAL 
OBSERVATORY OF GREENWICH, &c., &c. 
38, STRAND, W.C, LONDON. 


PRIZE MEDAL, 1862. ESTABLISHED t00 YEAR 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatom ,, Physiol 
Botany, Entomology, and every branch of Mi 
Méiller’s New Typen Plates and Objects. Nobert’s a All materials 
and requisites for mounting. Unequalled Student’s Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalozue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 

rE DMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


UNIVERSITY COLLEGE, BRISTOL. 


ONE CHEMICAL SCHOLARSHIP of £25, and Three General of 
£15 each, oper to Women as well as Men, will be offered in OCTOBER 
next. For particulars apply to Epwarp Stock, Secretary. 

SCHOLARSHIPS FOR WOMEN.—Four or more of £15 to £50 each, 
will also be offered by the Clifton Association for the Higher Education of 
Women. Further particulars may be-obtained fram Miss C. Winkworth, 
21, Victoria Square, Clifton, or from the Secretary, as above. 


ASTLEY COOPER PRIZE. 

The next TRIENNIAL PRIZE of Three Hundred Pounds will be 
awarded to the author of the best Essay or Treatise on ‘‘ The Cranial 
Nerves, with Reference to their Anatomy, and its Relations to Surgical 
Diseases and Injuries. ‘The Essay to be accompanied by Preparations and 
Drawings clearly displaying the Course and Distribution of the Nerves, 
and esp: scially their Mutual Connections.” 

Candidates are informed that their essays, either written in the English 
language, or, if ina foreign language, accompanied by an English translation, 
must be sent to Guy’s Hospital on or before January 1, 1880, addressed to 
the Physicians and Surgeons of Guy’s Hospital. 

Each Essay must be distinguished by a motto, and be accompanied by a 
sealed envelope containing the name and address of the author. 

For further particulars regarding the other conditions to be complied 
with, v7ie the printed form of notice, which may be had on application at 
the Hospital. 


ZOOLOGICAL SOCIETY OF LONDON. 
DAVIS LECTURES, 1877. 


A Zoological Lecture will be givea in the Society’s Gardens in the Regent’s 
Park, on THURSDAYS, at Five p.m. 











Date. Subject. Lecturer. 


Frogs and Toads. 
Birds of Prey. 
The Ornithorhyachus. 


8. ee July 12 
9. » 9 
10. ” 2 20 


| Professor Mivart, F.R. 
R. B. Sharpe, Esq.,F.Z.S 
Professor Garrod, F.R. 





7 hese I Lectures will be free to. Fellows of the Society and their Friends, 
and to other Vistors to the Gardens. P. L. SCLA 
11, Hanover Square, London, W. 


Secretary. 


THE ROYAL AQUARIUM, WEST- 
MINSTER. 


A large and interesting stock of Marine and Freshwater Animals now on 
view. Amongst latest arrivals are: Octopods, American King Crabs 
(Limulus), Whitebait, Young Pipe Fish (Syugnathus acus), developed in 
the Aquarium, &c. 

Admission Daily, ONE SHILLING. 
JOHN T CARRINGTON, Naturalist and Curator. 


ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 

The Summer Term commences Friday, May 4th. 





SPECIAL NOTICE. 


THE UNIQUE 


WHITE AQUAMARINE SCOTCH KOH-I-NOOR 


FROM 


PERTHSHIRE 


Is on view, on presentation of card, at the Mineralogical and 
Geological Museum of 


BRYCE M. WRIGHT, F.R.GS., &c., 


90, GREAT RUSSELL STREET, BLOOMSBURY, 
W.C. 


A CATALOGUE of ELEMENTARY COL. 


lections of Minerals, Fossils, and Rocks in Cabinets. The Student’s 
Pocket Blowpipe Case, &c., &c., &c. Minerals, Fossils, and Rocks in 
Great Variety always in Stock: from which may be Selected Single 
Specimens at Reasonable Rates. Selections sent on Approval. Cabinets, 
Books, Charts, Casts. Models of Crystals, Hammers, Col'ecting Bags 

Hammer Holders, Cement, Tablet Wood, Cardboard Trays, Glass 
Capped Boxes, Minerals for Chemical Analysis, and all Appliances in 
Stock or to Order, of 


THOMAS J. DOWNING, 
MINERALOGIST AND GEOLOGIST, 
38, WHISKIN STREET, LONDON, E.C. 
Post Free. 


To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in Nature last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charies- 
worth, have beea distributed among the Subscribers. Papers containing the 

articulars of Subscription may be obtained by writing to THomas FLoyp, 
Esq. 5 , Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


GEOLOGY. 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 
—“ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets :— 
too Specimens, in Cabinet, with 3 Trays «. .. . £2 2 
200 Specimens, in Cabinet, with 5 Trays ... 
300 Specimens, in Cabinet, with 9 Drawers... 
400 Specimens, in Cabinet, with 13 Drawers... 
More extensive Collections at 50 to 5,000 Guineas each. 


ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW a ee Coes 
HOW’S STUDENT'S MICROSCOPE, 45 58." ~ 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY. 
How & Co.’s Series of Geological Diagrams for the Lantern, consisting of 

















QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, qutiniuly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe 
F.R.S.; Dr. Angus Smith, F.R.S,; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
C. WILLMORE, Principal. 


F.R.S. Fi Dr. Williamson, F.R.S. 

LONDON CLAY FOSSILS from SHEPPY. 
Fruits, Bones, Shells, Crustaceans, &c.; roo unnamed, or 50 named 
Specimens (25 Species), ss. Carriage paid to London.—W. H. Survus- 
SOLE, !sheerness-on-Sea, 

Unsoticitev Testimony.—“‘ 1 am much panned with - fossils.” 

Gramma . School, Tuxford, JOH DUFTY, 

h May, 1877. Nitead Master. 


CASTLETON, DERBYSHIRE. 
JOHN TYM is now enabled to offer the 


following rare and interesting Collections :— 
Paleolithic, 30 Specimens (including Teeth, &c.,of Rhinoceros, £ 
Bison, Reindeer, Hyzena, &c., and —_ of Implements)... I 
° 
° 
5 








Cresswell Caves, 18 Specimens ove eee eee ove 
Windy Knoll Fissure, 15 Specimens .. ooo eee 
Pleistocene Fauna (a splendid set), 100 Specimens ove ooo 
Flint Flakes from 6d. each 

Catalogues post free. 





of Strata, Groups of Fossils, Restorations of Extinct Animals, &c. 
Catalogue on Application. 

Catalogue of Lanterns, Di g-View us and Photo. Slides, New 

Edition, i in preparation. 


JAMES HOW & CO, 
(Late 2, Foster Lane), 
a = ST. BRIDE STREET, LONDON. 








W. LADD & CO. . 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 

11 & 12, BEAK STREET, REGENT STREET, W. 

MRS. SPOTTISWOODE’S POCKET POLARISING APPA- 
RATUS, complete in Case, post free 3/. 8s. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case, 

BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 2s. 6d. 

FLUORESCENT LIQUIDS, in Stoppered Bottles, 3. 6d. each ; 
Set of Nine, 17. ros. 


ALSO, 
Philosophical Apparatus of every Description. 
Illustrated Catalogue, Sixpence. 
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New Series, No. LXVII., July, 1877, price ss. 
QUARTERLY JOURNAL OF MICRO- 
SCOPICAL SCIENCE. 


Edited by E. Ray Lanxester, M.A, F.R.S, F.L.S., 


Fellow and Lecturer of Exeter College, Oxford: Professor of Zodleg gy and | 
Cc 


omparative Anatomy ia University College, London ; 
E. Kein, M.D., F.R.S., 


Lecturer on Histology at the Medical School of St. Bartholomew's 
Hospital ; and 


Wititam Arcuer, F.R.S., M.R.I.A. 


ConTENTS. 
MEmoIRS— 

Résumé of Recent Contributions to our Knowledge of ‘‘ Freshwater 
Rhizopoda,” Part IV. (continued), Compiled by William Archer, 
F.R.S., M.R.I.A. (With Plate.) 

On the Lymphatics and Parenchyma of the Thyroid Gland of the Dog. 
By E. Cresswell Baber, M.B. Lond. (With Plate.) 

The Minute Anatomy of the Alimentary Canal. By Herbert Watney, 
M.A., M.D. (With Plate.) 

Ona New Genus and Species of Zoanthina malacodermata (Panceria 
spongiosa, sp. n By Angelo Andres, Ph.D. (With Pilate ) 

Contributions to the Physiology of Vi-ion and of the Sensation of Colour. 
By Prof. Franz Boll, Rome. 

Observations on the Muscular Coat of Sweat-Glands 
M.B. Cantab. (With Plate.) 

Contributions to the Minute Anatomy of the Omentum. 
Klein, F.R.S. (With Plate.) 

On the Protrusion of Protoplasmic Filaments from the G'a — Hairs 
on the Leaves of the Common Teasel (Difsacus sylvestris). By 
Francis Darwin, M.B. (With Plate.) 

Notes on the Structure of Several Forms of Land Pianarians, with a 
Description of Two New Genera and Several New Species, and a List 
of all Species at present known. By H. N. Moseley, M.A, F.R.S. 
(With Plate. ) 

NoTES AND MEMORANDA— 

Pithophoracee—a New Order of Algez. 

On some Changes which Red Blood-Corpuscles undergo in Extravasa- 
tions. By Prof. A. Boettcher, in Dorpat. 

On the Structure of the Human Peritoneum Diaphragmaticum. 
G. Bizzozero, in Turin. 

Publication of a Series of Diatoms and of other Alga, 


By Alfred Sangster, 


By Dr. E. 


By Prof. 


ProcerpINGs OF SocigTIEs— 


Dublin Microscopical Society. 


J. & A. CHURCHILL, New Burlington Street. 


“That excellent i: nekolledl: Tus Garpen.”—Professcr Owgn. 


THE GARDEN: A Weekly Illustrated 
Journal of Gardening in all its Branches. Founded and Conducted by 
W. ROBINSON, EE S., Author of “Alpine Flowers for Englist 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“Mr. Robinson’s valuable and elegant weekly."—Saiurday Revicu 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. Hardy Flowers. 
Landscape Gardening. | Town Gardens. 

The Fruit Gardez. The Conservatory. 

Garden Structures. | Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64d. 

Terms ot Subscription.—Sent direct from the Office in London, post free, 
payable in advance— For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 
Year, 7s. Address ail letters concerning Subscriptions to—The Publisher of 
The ee 37, Southampton Street, Covent Garden, London, W.C. 


THE 





ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, monthly, 24 pages 8vo, with occasional ahuantions 


Conducted by J. W. ya R. McLacuzan, F.R S., E. C. Rvs, F.ZS 
a H. T. Stainton, F. RS. 


” 


This Magazine. misiaieal in 1864, contains standard articles and notes | 


on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 


Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of | 


the entire set to date, at the increased price of ros. each ; 
Vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


umunications, &c., 


the succeeding 


should be sent to the Editors at the above 





THE EDINBURGH REVIEW, 
No. 299, JULY, 
Will be published on SATURDAY NEXT. 
CONTENTS :— 
I. THE LIFE AND CORRESPONDENCE OF KLEBER. 
Il. THE SIBYLLINE BOOKS. 
III. INDIAN FAMINES. 
IV. COPERNICUS IN ITALY. 
V. NORTH-COUNTRY NATURALISTS. 
VI. METROPOLITAN MEDICAL RELIEF. 
VII. VENICE DEFENDED. 
VIII. ENGLAND OF ELISABETH. 
IX. GEFFCKEN ON CHURCH AND STATE. 
X. THE RUSSIANS IN ASIA MINOR. 


London: LONGMANS & CO. Edinburgh: A, & C. BLACK. 


THE ‘TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rsth of the month. price 4d. ; 
Annum, post free in Great Britain, gs. 
CONTENTS FOR JUNE 15. 
1.—Electric Clocks 
2.—India-rubber Considered in Reference to its 
graphy. 
3.—Visual Telegraphy and Sun-Flashing. 
4-—Notes. 
5.—Traffic Receipts. 
6.—City Notes. 
7.—The Society of Telegraph Engineers. 
8 —The Institution of Civil Engineers. 
9°. ~—Phy sical Society. 
10.—Clamond Thermopiles 7. Wray Thermopiles (Correspondence). 
11.—Method of obtaining Insulation Resistance of Open Line or Cable. 


London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 





Subscription per 


Application to Tele- 





The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS, 
Monthly, Price Fourpence. Edited by P. L. Simmonps. 
CENT & CO., PATERNOSTER ROW. 
Advertisements, Subscriptions, and all Communications to cy oan 
to the Proprietor, P. L. SIMMONDS, 29, Cheapside, London, E.C 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal “pe 
and Irish Markets of the week, besides telegraphic reports of those held 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agnicultural Society of Scotland, the Scottish Chamber of Agriculture, 
and ail the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 34. By post, 34d. Annual Subscription, payable in advance, r4s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 





THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Jonn ALGERNoN CLARKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides gi iving original papers on practical farming, and a mass of 

intelligence of particular value to the agriculturist. 
The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 


| specially reported in this Journal, which is despatched the same evening so 


as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 2/., or prepaid, 15s. a year post free. 
Published by W, PICKERING, zt, Arundel Street, Strand, W.C, 





NATURE 


[Fuly 12, 1877 





Now Ready. 


FLORA OF MAURITIUS AND THE SEYCHELLES. 


Complete in one Vol. 8vo. 245. 


HANDBOOK OF THE FRESHWATER FISHES OF 


By J. G. BAKER, F.LS, 


INDIA. = Giving the 


Characteristic Peculiarities of all the Species at present known, and intended as a Guide to Students and District Officers. 


By Captain R. BEAVAN, F.R.G.S. 


With 12 Plates, demy 8vo, price 10s. 6d. 


L. REEVE AnD CO., 5, Henrietta Street, Covent Garden. 


PRICE ONE GUINEA, SUPER RO VAL QUARTO, 


THE LIFE AND HABITS OF WILD ANIMALS. 


ILLUSTRATED BY 


DESIGNS BY 


JOSEPH WOLF. 


ENGRAVED BY J. W. 
WITH 


AND EDWARD WHYMPER. 
DESCRIPTIVE LETTERPRESS BY DANIEL GIRAUD ELLIOT, F.LS., F.Z.S. 


LIST OF ILLUSTRATIONS. 


Wuo Comes HERE? 

A HAIRBREADTH ESCAPE, 
THE STRUGGLE, 

BRvUIN AT Bay. 

THE ISLAND SANCTUARY, 
AT CLOSE QUARTERS. 
STRATEGY versus STRENGTH. 


THE SIESTA, 


GLEANERS OF THE SEA. 


A TROPICAL BATHING PLACE, 
HuntTeED Down. 

A RACE FOR LIFE. 

A Happy FAMILy. 
MATERNAL COURAGE. 


RIvaAL MONARCHS. 
THE KING OF BEASTS. 
THE SHADOW DANCE. 
CATCHING A TARTAR. 
THE AMBUSCADE. 
THE AVALANCHE. 


This is the last Series of Drawings which will be made by Mr. Wolf upon wood or upon stone, and it unquestionably contains 


the most beautiful! and original designs that have ever proceeded from his pencil. 


they are printed on the finest toned paper. 


The size of the Engravings is 8 x 6 inches, and 


Also a FINE EDITION in Royal Folio, Proofs before Letters, each Proof signed by the Engraver, elegantly bound in 
French Levant morocco. 


As this Edition is strictly limited to 200 Copies, the price is certain to rise considerably. 
MACMILLAN AND CO., LONDON. 





Now ready, Illustrated, with Coloured Map, Woodcuts, &c., price 6s. 
FIELD GEOLOGY. 


A Practicat Guipe To GeoLocicat SuRvEYING, THE METHODS OF 
Fietp ProcEpURE AND OBSERVATION. 


By W. HENRY PENNING F.G.S. of H.M. Geological Survey. 


The PALZONTOLOGY by A. J. JUKES-BROWN, B.A., F.G.S.. 
H.M. Geological Survey. 


** A concise handbook of field geology.”—Geological Magazine. 

** A want which has long been felt and frequently expressed.”— Nature. 

“Mr. Penning has placed all real students of field geology under a great 
obligation.” —Sczence Gossip. 

“ However many text-books the geological student may already possess, 
he will do well to add this to his stock.”—Academy. 

“‘A most invaluable guide to any wishing to map a district for them- 
selves.” —A rgonaut. 
London: BAILLIERE, TINDALL, & COX, 20, King William Street, 

Strand, and at all the Bookstalls. 





Recently published in 8vo, ros. 6d, 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 


“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


“ An able and exhaustive inquiry.”"—Pudbiie Health. 


“ A book of a very high order of merit. We cordially reeommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 

claim to have an opinion on the germ theory are bound te read carefully.— 
Medical Examiner. 


“Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should age vege to Dr. Maclagan 
for showing the actual position of the advocates of the germ theory at the 
present time.”"—Lenden Medical Record. 


MACMILLAN & CO., London, 





In Crown 8vo, price gs. 


SOUND and MUSIC: a Non-Mathemati- 
cal Treatise onthe Physical Constitution of Musical Sounds and Har- 
mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 





‘ec. 
. MACMILLAN an» CO., LONDON. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
upon the Principles of Stcechiological Medicine, by 


JOHN FRANCIS ,.CHURCHILL, M.D., 


With an Appendix on the Direct Treatment of Respiratory Diseases 
(Asthma, Bronchitis, &c.) by Steechiological Inhalants. And Reports of 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- 
verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, Tirifahy, Lanzi, 
Fab bri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 


London: LONGMANS & CO. 





IN 8vo, PRICE 6s. 


MUSICAL INTERVALS 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 


With an Account of an Enharmonic Harmonium exhibited at the Loaa 

Collection of Scientific Instruments at South Kensington, 1376 ; also of 

an Enharmonic Organ exhibited to the Musical Association of London, 
May, 1875. 


BY R. H. BOSANQUET, 


Fellow of St. John’s College, Oxford. 
MACMILLAN anp CO., London. 


THE “HANSA,” 


Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; a sof the year fu and drawings. Subscription 
at any time ; preceding numbers of the ope furnished subsequently. Price 
12s. for twelve mon ts 4d. a lin widely spread by this 
paper ; considerable abatement for 3, for 3, 6, - months’ insertion. Busiicss 

fice : Aug. M Dieckmann, Ham Alterwall, 28. Edited by 
W. v. FREEDEN, wR R., Hamburgh, Monks t, 8. 
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eases 
ts of 
rling, 
Leri- 
sanzi, 
ntini, 


Fuly 12, 1877] 





NATURE 


XCVii 





DIARY OF SOCIETIES. 


LONDON 
SATURDAY, Jury 14 
West Lonpon Sctentiric AssociaTIon.— Excursion to Charlton. 
TUESDAY, Jury 17. 
SouTH Lonpon Microscopricat Cuus, at 8. 


“NATURE.” 

Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. 62. 
gs. 6d. Quarterly, 5s. 





Half-yearly, 


Nearly all the Back Numbers of NATURE may be obtained | 
through any Bookseller, or of the Publishers, at the Office, 29, | 
Bedford Street, Strand, W.C., to whom all communications | 


relating to ADVERTISEMENTS should likewise be addressed. 
Volumes I, to X., cloth, price 215. each. 
Volumes XI., XII., XIIL, and XIV.,cloth, price ros. 6¢. each 
Cloth Cases for binding all the volumes, price 15. 6d. each. 
Reading Cases to hold 26 numbers, price 2s. 6d. 
To be had through any bookseller or newsagent, or at the 
Office. 


CHARGES FOR ADVERTISEMENTS, 
Three lines in column, 2s. 6d.; 9d. per line after. 
s. @ 





One-eighth page, or quarter column .. - o18 6 
Quarter page, or haifacolumn. ... ++. 115 0 
HOGA OF OCMC 
Whole page ... 6 0 


Advertisements must be sent to the Office before 12 0'clock | 


on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C. 





WANTED.—Clean Copies of NATURE, 


No. 56.—Address Nature Office, 29, Bedford Street, Strand, W.C. 


MOTTERSHEAD AND CO. 


(Standen Paine, and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL). 
Price Lists of Apparatus, Bottles, Pure Chemicals, &c., post 
fi 





ree, 
Orders of £2 value and upwards delivered carriage-paid to any 
railway station in England or Wales, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


& SP 
<\SteyY LLep 
OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, ros. 6d. 


_ _ TISLEY’S HARMONOGRAPH, 

For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 

Vibrations) on card or on ened glass—most attractive for Class 
Demonstration—from £3 ros. to £21. 


172, 


Specimen Curves drawn on card, post free, 3s. per dozen. 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 1s. 





Price Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, 2d. 


| - f ras 

| NA TUR E.” 

A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
PRICE FOURPENCE, 


CONTENTS OF THE NUMBER FOR FULY 5, 1877. 
The Caxton Exhibition. 
The Development of the Ovum. By the Rev. W. H. Dallinger and Dr. J 
| _ Drysdale. 
| The Alkali Trade. By M. M. Pattison Muir. 


Our Book Shelf :— 
Greenwood'’s ‘‘ River Terraces.” 
Letters to the Editor :— 
Tait on Force.—Francis E. Nipher. 
On Time.—Joseph John Murphy. 
The Antiquity of Man.—Kev. O. Fisher. 
Museum Reform.—J. P. 
Taunton College School.—Henry J. Roby. 
Hog Wallows.— William M. Gabb. 
Fertilisation of Salix repens. —H. H. 
The Future of Sanitary Science—Political, Medical, Social. By Dr. B. W. 
Richardson, F.R.S. 
Peru. By Edward B. Tylor, F.R.S. (With Illustrations.) 
The Meteorclogy of the Future. 
The Spectra of Chemical Compounds. By Dr. Arthur Schuster. 


Our Astronomical Column :— 
The Late Prof. Santini 
The Double-star 72 Ophiuchi. 
A Reported Occultation of Mars by Venus, A.p. 368, 
The Prehistoric Steppes of Central Europe 
The Colorado Beetle. (With Illustrations.) 
Notes. 
University and Educational Intelligence. 
Societies and Academies. 





29 AND 30, BEDFORD STREET, STRAND, LONDON. 


& POL< 


8 


PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 


CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES. 


Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA, 





| LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


| 
PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to afl kinds of Buildings and Shipping in all of the world 

with unvarying success, is the most Reliable, most Effective, and Cheapest 

| Conductor ever offered to the public. A 2 P 

| It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the size, which is safe ia any storm. 
R. 8S. NEWALL & CO., 130, STRAND, W.C 

' 3. WATERLOO ROAD, LIVERPOO!. 

68, ANDERSTON QUAY, GLASGOW. 
| MANU FACTORY—GATESHEAD-ON-TYNE. 
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MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 





The Medal and Highest Award has been given for mgd 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


INDUSTRIAL PUBLICATION CO., 
176, Broadway, New Yor 





AGENTS, U.S.A. 


Fully [lustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 





MINING INVESTMENT in CARDIGAN. 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. 
£10,000 in £1 Shares. Fully Paid and no Further Liability. 
‘THOMAS calls the attention of his Friends and the Public to the above, 
which he is confident wi!l make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future succe-s. In estimating the profits likely to be made he 
may be consid: -red too sanguine, th erefore he will simply give below a List 
of the M mediate district, in similar stratification, and with 
similar a; ices to ‘Tyn-y-Feon. Cwm ErFIN upon a small outlay paid 

47,000 in ‘Dw dends ; GOGINAN upon an outlay of £500 paid £80, coo in 
Dividends ; ( WMySTWITH upon a very small outlay paid £200,000 in Divi- 
dends ; East D. AR®EN upon an outlay of £30 per Share has paid in Dividends 
£235 tos od. per Share; LispuxNne upon an outlay of £18 15s. od. per 
share has paid in Dividends £581 10s. Od. per Share and stiil paying. 
T. P. THOMAS is ina position to supply Shares and wili forward upon 
Application all further Par icul«rs, Prospectuses, and Reports of the most 
Eminent Practical Engineers Sty acquainted with the Mines of the Dis- 
trict.—T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business in Shares 
of every description for buyers or sellers. 


Capital 
Ss. We 


5,600 £1 SHARES (fully paid) in a First- 


Class ‘Thining Company for SALE, under peculiar circumstances. 
Investors or Spe -culators can make large profits by buying any portion 
of the above. ‘The owner, going abroad, will sacrifice for immediate 
cash.—Full particulars of Messrs. PAUL and CO., 5, Finsbury 
Chambers, London Wal!, London, E.C. 


INVE STM ENTS.—Parties desirous of In- 
vesting to advantage, either for a large percentage or rise in price of 
Shares, should immediately communicate with Messrs. PAUL and CO., 
5, saeacinndl Chambers, London Wall, London, E.C, 








RUPTURES —BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


Bux is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the y, while the requisite 
resisting power is plied by the MOC-MAIN PAD ana 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep, A 
descriptive circular may be had, and the Truss (which cannot 
‘ail to fit) forwarded by post, on ‘the circumference of the body, 
a inches beiow the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss sig 21s., 26s. 6¢., and Png 64.) P 
+» Double ,, 315. 6d., 42s.,and sas. 6d. — 
»  Unmbilical,, 425. aud 52s. 6d. j free. 


Post Office Orders to be made payable to John White, Post Office, Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Guiase and Swelling of the Sem 
Sprains, &c. ‘They are porous, light in texture, and inexpensive, ani drawn 
~ over an ordinary stocking. Price 4s. 6d., 78.6a. 108., aad 16s. each, 

‘ostage 


—— ais Manufacturer, 228, Piccadilly, London. 








A CERTAIN 
REMEDY 


BAD BR} BREASTS, OLD "WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 


GOUT, RIEU MATISM, and all Skin Diseasss it is unequailed, 





' MACMILLA 


JAMES WOOLLEY, SONS, & Co,, 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c, 
SETS OF APPARATUS AND CHEMICALS 


For the various Public Examinations. 
Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 
THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal,‘and Parliamentary Matters. 


Revigw OF THE MALT AND wa * TRADES; AND WINE AND SPIRIT TRADE 
ECORD. 


The Official Organ of the Coun 
(Founded ‘1822. 


‘* The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 62. per annum, | yo free, dating from any quarter-day. 
Single Copies, 1s. each. abroad. 
Offices—s, Beat Court, Walbrook, London, E.C. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by gy Trimen, M.B., F.L.S., British Museum ; assisted by 
S. le M. Mocrg, F.L. ’s., Royal Herbarium, Kew. 


Subscriptions for 1877 (12s. post tree i in the United oy payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 6¢. bound in cloth), also covers for the volume (price is.), 
and back numbers. 


CLARENDON PRESS PUBLICATIONS. 


By Professor WILLIAMSON, F.R.S. 
CHEMISTRY for STUDENTS. With 


Solutions. New Edition. Extra fcap 8vo, 8s. 6d. 

‘A too rare example of what a good elemeytary text-book in any science 
ought to be: the language brief, simple, exact ; the arrangement logical, 
developing in lucid order principles from fact., and keeping theory always 
dependent upon observation ; a book that keeps the reason of the student 
active while he strives to master details difficult but never without interest.” 
—Examiner. 


By Prof. BALFOUR STEWART, F.R.S. 
ON HEAT: an Elementary Treatise. 


With numerous Woodcuts and Diagrams, New Edition. 
8vo, 75. 6d. 

“The publication of this manual is exceedingly well-timed ; it includes 
within narrow limits the leading facts and principles of this younger-born of 
the Sciences, and for the mastery of the greater portion of the contents only 
requires ordinary intelligence on the part of the reader.”—Sfectator. 


By A. G. VERNON HARCOURT, F.R.S., 
and H. G. MADAN, M.A. 


PRACTICAL CHEMISTRY; Exer- 
cises in. Part I. QUALITATIVE ANALYSIS. New Edition. Crown 
8vo, 75. 6d. 

“To the numerous classes formed throughout the country for the study of 
chemistry—with especial reference to the Science and Art and the Univer- 
tity Examinations—we strongly recommend this little volume.”— ¢henaumt. 


By Prof. CLERK MAXWELL, F.R.S. 
ELECTRICITY and MAGNETISM. 


2 vols. 8vo, £1 115. 6d. 
“ A book the originality of which is only equalled by the width of research 
displayed, and, if Prof. Maxwell had not already earned a place in the very 
front of the physicists of the present time, this book would win it for him.”— 








Brewers’ Society. 











Extra fcap. 


| Athes aum, 


Oxford: Printed at the CLARENDON PREss; and Published hy 
N AND CO, London, Publishers to the University. 
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EDUCATIONAL BOOKS. 


MATHEMATICS. 


Arithmetic in Theory and Practice. By J. 


BROOK-SMITH, M.A., LL.B., St. John’s College, Cambridge; Bar- | 


rister-at-Law; one of the Masters of Cheltenham College. 
revised. Complete, crown 8vo. 4s. 6d. 

An Introduction to the Theory of Electricity. 
By LINNAEUS CUMMING, M.A. With Illustrations. Crown 8vo. 
8s. 6d. 


New Edition, 


Euclidian Geometry. By Francis Cuthbert- 
SON, M.A., LL.D., Head Mathematical Master of the City of London 

Extra feap. 8vo. 4s. 67. 

Works by the Rev. T. Dalton, M.A., As- 


sistant Master of Eton College. 


Rules and Examples in Arithmetic. 
Edition. 18mo, cloth. 2s. 6d. 


Rules and Examples in Algebra. 


18mo. 2s. PartII. 18mo. 2s. 6d. 


Geometrical Treatise on Conic Sections. 
Ry W. H. DREW, M.A., St. John’s College, Cambridge. Fifth Edi- 
tion, enlarged. Crown 8vo. 5s. SOLUTIUNS, 4s. 6 

Notebook on Practical Solid or Descriptive 
GEOMETRY. Containing Problems with help for Solutions. B by 3 
H. EDGAR, M.A., andG. S. PRITCHARD. Third Edition, revised 


and enlarged Globe 8vo. 35. 


Algebraical Exercises. 
By the Rev. C. A. JONES, M.A., and C. H. 
. = A.S., Mathematical Masters of Westminster School. 

Editic on. 18mo. cloth. 2s. 6. 
isendnetion to Quaternions, with numerous 
examples. By P. KELLAND, M.A., F.R.S., and P. G. TAIT, M.A., 


Professors in the Department of Mathematics in the University of 
Edinburgh. Crown 8vo. 7s. 6d. 


A Geometrical Note- Book, containing Easy 
Py — ms in Geometrical Drawing preparatory to the Study of Geo- 
For the Use of on By E. KITCHENER, M.A., 


School. 


Part I. 


CHEYNE, 
New 


Ma nal Master at Rugby. Third Edition. 4to. 2s. 


Works by S. Parkinson, D. D., FES, Tutor | 


Cambridg 


An Elementary Treatise on Mechanics. 
For the Use of the Junior Classes at the University and the 
Higher Classes in Schools. With a+Collection of Examples 
Fifth E ‘dition, revised. Crown 8vo, cloth. os. 6. 


A Treatise on Optics. Third Edition, re- 


vised and enlar; ged. tos. 6:7. 


Klementary Hydrostatics. With Numerous 
xamples. By J. <7 Pe AR, M.A., Fellow and late Assistant Tutor of 
coy oo Hg Cambridg Fourth Edition l 


Crown 8 bea, cloth. 58. Gel. 
Lessons on Rigid Dynamics. By the Rev. 
G. PIRIE, M.A., Fellow and Tutor of 


Queen’s College, Cambridge. 
Crown 8vo. 6s. 


An Elementary Treatise on Conic Sections 
AND ALGEBRAIC GEOMETRY. With numerous Examples and 
Hints for their Solution; especially designed for the Use of Beginners 
By G.H. PUCKLE, M.A. New Edition, revised and enlarged. Crown 
8vo, c'oth. 7s. 67. 


and Przlector of St. John’s College, 


Crown 8vo, cloth. 


REV. BARNARD SMITH, M.A., 
Arithmetic and Algebra, in their Principles 


and Application. Thirteenth Edition, carefully revised. Crown &vo. 
10s. 6d. 

Arithmetic for Schools. New Edition. 
Crown 8vo, cloth. 4s. 6d. Key, 8s. 67. 


Exercises in Arithmetic. With Answers. 
Crown 8vo, limp cloth. 2s. 67. 


Or sold separately, Part I. 1s. ; Part II. 1s.; Answers, 6d. 


School Class-Book of Arithmetic. 18mo, 
cloth. 3s. Or sold separatively, Parts I. and II. 10d. each; Part III. 15 
Key, 6s. €@. ; or 3 Parts, 2s. 6d. each. 


MACMILLAN AND CO., 


New | 


| po. yr of a series of admirable mat 


Progressively ar- | 


Shilling Book of Arithmetic for National 
AND ELEMENSARY SCHOOLS 18mo. cloth. Or separately, 
Part I, 2d. : Part II ; Part IIT. 772. Ronwers, Gi Wits heawe ors, 
1s. 6d. Key, 4s. 6d. 

Examination Papers in Arithmetic. ager 


cloth. 1s 67. The Same, with Answers, 18mo. 15.97. Key, 


| The Metric System of Arithmetic, its Prin- 


CIPLES AND APPLICATION, with numerous Examples, written 
expr , for Standard V. in National Schools. Third Edition. 18mo 
cloth, sewed. 3d. 

A Chart of the Metric System, on a Sheet, 
size 42in. by 34 in. on Roller, 1s. 6¢., mounted and varnished, price 
3s. 62. Fon es 

Also a small Chart on a Card, pri 

Easy Lessons in Arithmetic, combining 
Exercises in Reading, Writir gz, Spelling, and Dictation. Part I. for 
Standard I. in National Schools. Crown 8vo. 4 

Examination Cards in Arithmetic. (Dedi- 
cated to Lord Sandon.) With Answers and Hints 

08 IV.and V. in boxes, 
Standard VI. in Two Part s, in boxes, 1s. 6.2 I 


e 1d. 


Standards I. and II. in box, 1s. 67. Standard 
1s. 62. each. 


By I. TODHUNTER, M.A., F.R.S. 


h 
the 


ft, eacn 


Mr. Todhunter is chiefly known to Students f } Mat ematics a 


ical text- ss the 


1 absolutel ly fr fi 


) ks, wh 4 Pp sse 
rare qualities of bein n mistakes, 
typographical or other.” —Satu 


The Elements a Euclid. For the Use of 


New Edition. 18mo, cloth. 


With numerous 


Colleges and Schools. 
Mensuration for Beginners. 

Examples. New Edition. 18mo, cloth. 
Algebra for game's 

Examples. New Edition. 18mo, cloth. 2s. 67. Key, 6s. 6d. 
Trigonometry for, Beginners. Radog I 
New Ex . no. Key, & 


With numerous 


With numerous 


nu- 
merous Examp 


Mechanics for Resisnees, 


Examples. New Edition. 18mo. 
Algebra. ForColleges and Schools. Seventh 
Edition. Crown 8vo. 7s.6/. Key, 10s. 6.7 
The Theory of Equations. 
Crown 8vo. 7s. 67. 
Plane Trigonometry. For Schools and Col- 
leges. Fifth Edition. Crown 8vo. 5s. Key, ros. 6c. 
A Treatise on Spherical 
Third Edition, enlarged. Crown Svo. 4s. 6. 


Piane Co-ordinate Geometry, as applied to 
the Straight Line and the Conic Sections. With numerous Examples 
Fifth Edition, revised and enlarged. Crown Svo. 7s. Gd. 


The Differential Calculus. Seventh Edition. 
Crown 8vo. 10s. 6d. 

The Integral Calculus and its Applications. 
Fourth Edition. Crown 8vo. tos. 6:7. 

Examples of Analytical Geometry of Three 
DIMENSIONS. Third Edition, 

A Treatise on Analytical Statics. 


Edition, revised and enlarged. Crown Svo. 1c 


4s. 6d. 


Third Edition, 


revised. 


Trigonometry. 


Crown 8vo. 45. 


Fourth 


revised, 


The Mathematical Theory of Probability, 


from the time of Pascal to that of Laplace. § 
me Calculus of Variations, 
of Discontinuous Solutions. 


A History of the Mathematical Theodien of 
ATTRACTION, AND THE FIGURE OF THE EARTH, from 
the time of Newton to that of Laplace. 2vols. 8vo. 245. 


Laplace’s, Lame’s, and Bessel’s Functions. 


Crown 8vo. 10s. 6d. 


LONDON. 


Researches in 


principally on the Theor 8vo, 6s 
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BISCHOF’S SPONGY IRON FILTER 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


? 





Is Officially Ceitified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Zimes, February 1 
1877, the Lvening Standard, February 2, 1877, &c. ’ 

“Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”—Report of Roval Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 


EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPO 





, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 





Fust published, Medium 8vo, price 21s. 


PERU: 


Incidents of Travel and Exploration in the Lands of the Incas. 
By E. GEORGE SQUIER, M.A., F.S.A,, 


LaTE U.S. COMMISSIONER TO PERU, 
AUTHOR oF ‘* NICARAGUA,” ‘* ANCIENT MONUMENTS OF MISSISSIPPI VALLEY,” E7C., ETC., ETC. 


WITH THREE HUNDRED ILLUSTRATIONS. 


Tue early Spanish chroniclers have almost exhausted their rich and glowing language in describing the empire of the Incas, whicli 
had spread itself among the valleys and over the slopes of the Andes of Peru, and the eloquent pen of Prescott has traced the story 
of their conquest and overthrow—an episode in the history of the world which surpasses romance in the marvellousness of its details, 
and in its deep and tragic interest. The subversion of the empire was so sudden and complete, that the chroniclers who followed 
the Spanish armies had scarcely time to record the manners and habits of the people in their more obvious and superficial aspects, 
none to devote to the investigation of the principles of their social and civil organizations, and the elucidation of their primitive 
history. To discover these principles and clear up the mists which rest upon their origin and development, is a task that has been 
reserved for the student and archeologist of later times. To this task Mr. Squier has devoted himself in this work, and under an 
entertaining narrative of travel are found the threads of tradition unravelled, and the monuments of a departed race reconstructed 
in a manner that cannot fail to strike the reader with amazement at the advanced state of civilization which had been attained by a 
race which has been swept from the earth as barbarian. 


MACMILLAN AND CO., LONDON. 





In Two Vols., royal 8vo, with numerous Illustrations by Zwecker, and Maps, price 42s. 


THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS, 


With a STUDY of the RELATIONS of LIVING and EXTINCT FAUNAS as ELUCIDATING the past CHANGES 
of the EARTH’S SURFACE, 


BY ALFRED RUSSEL WALLACE. 


The Zimes of May 21st says :—‘‘ Altogether it is a wonderful and fascinating story, whatever objections may be taken to theories 
founded upon it. Mr. Wallace has not attempted to add to its interest by any adornments of style ; he has given a simple and 
clear statement of intrinsically interesting facts, and what he considers to be legitimate inductions from them. Naturalists ought to 
be grateful to him for having undertaken so toilsome a task. The work, indeed, is a credit to all concerned—the author, the 
publishers, the artist (unfortunately now no more) of the attractive illustrations, and last, but by no means least, Mr, Stanford s 
map-designer.” 

By the same Author. ? 

THE MALAY ARCHIPELAGO: the LAND of the ORANG-UTAN and the BIRD of 
PARADISE. A Narrative of Travel, with Studies of Man and Nature. With Maps and Illustrations. Fifth Edition. 
Crown 8vo. 75. 6d. 

CONTRIBUTIONS TO THE THEORY OF NATURAL SELECTION. A Series of 
ESSAYS, Third Edition, Crown 8vo. 8s. 6d. 


MACMILLAN AND CO., LONDON. 





Printed by R. Cray, Sons, AND TayLor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York.—Tuvuxspay, July 12, 1877. 








A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
**To the solix ground 


Of Nature trusts the mind which builds for aye.”,—WORDSWORTH 


_No. 403, VoL. al _THURSDAY, Pdeinnl 19) a [PRICE $5 PER ANN, © 


Seateia: asa « Seiki er at t the General Post Office.} {All Rights a are : ed 


THE NEW BINOCULAR TELESCOPES. 


These instruments are the most powerful Binoculars that can be made to be suffi- 
ciently portable enough for the tourist’s use ; their magnifying power is so great that they 
require a steady hand to use them, and the objects must be fully illuminated, otherwise 
they will not give as much satisfaction as the ‘‘ Panergetic,” or other high-class Bino- 
culars ; they should be regarded as Telescopes, more than as prospect glasses ; and where 
there is a sufficient amount of light, and the circumstances are favourable to their use, 
objects may easily be made out by them which would be invisible with any ordinary 
Binocular. 





BINOCULAR TELESCOPE, with rack motion in centre to adjust it to the width of the eyes, 
with object-glasses 1} inches diameter, in solid sling leather case... £9 10 O 


BINOCULAR TELESCOPE, the same, but with object-glasses 12 inches diameter, in solid 
sling leather case - iss ie ‘ Pep ic SEE C6 @ 


BiNOCULAR TELESCOPE with object-glasses 12 inches Raniiiti. ~ A eo 


BINOCULAR TELESCOPE as above, with object-glasses 12 inches Giese in solid sling 
leather case .. ate ads aa ies . €16 0 © 


THE NEW BINOCULAR TELESCOPES IN 
ALUMINIUM, 


BINOCULAR TELESCOPE, with rack motion in centre to adjust it to the width of the eyes, 
and central focussing screw motion with object-glasses 1} inches diameter in solid 
aluminium in sling leather case Rs Hae ist . £95 8 Oo 
3INOCULAR TELESCOPE, as above, object-glasses 13 inches diameter a £56 10 9 
BINOCULAR TELESCOPE, as above, object-glasses 13 inches diameter ... £22 10 O 
BINOCULAR TELESCOPE, as above, object-glasses 1] inches diameter .« £2 9 © 
Overs Glasses in choice enamel, inlaid with gold or silver and jewels, for presentation. 
Special Eye-Glasses worked for Opera and Field Glasses for peculiar sights. 
Spectacles and Eye-Glasses carefully adapted to suit all peculiarities of vision. 
Cylindrical Lenses for the relief of Astigmatism. 


Catalogues of Telescopes, Microscopes, Spec troscopes, Meteorological and other Instruments on application. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 
63, STRAND, WC. LONDON. 
FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS, 
Microscopes, Spectroscopes, Opera Glasses, &¢., &¢. 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, 
Botany, Entomology, and every branch of Microscopical cience. J. 
Méller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. ;Unequalled Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
tis and post free, and Objects delivered in U.S.A. and British Colonies. 
DMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


The Office of ASSISTANT GENERAL SECRE TARY will shortly be 
VACANT 
on application at 
London, 


Physiology, 
D. 


the Office of the Association, 22, Albemarle Street, 


Candidates are requested to send in their names to the General Secre- | 


taries, 22, Albemarle Street, with any attestation of their qualifications they 
omy think desirable, ¢ on or before the 28th instant. 


BRITISH ASSOCIATION FOR THE 

ADVANCEMENT OF SCIENCE, 

22, ALBEMARLE STREET, W. 
The NEXT ANNUAL GENERAL MEETING will be 
PLYMOUTH, commencing on WEDNESDAY, AUGUST ts. 
Presipent E.etct, 

PROF. ALLEN THOMSON, M.D., LL.D., F.R.S., F.R.S.E. 
NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 
possible, determined by Organising Committees for the several Sections 


before the beginning of the Meeting. It has therefore become necessary, 
in order to give an opportunity to the Committees of doing justice to the 





several Communications, that each Author should prepare an Abstract of | 
his Memoir, of a length suitable for insertion in the published Transactions | 


of the Association, and that he should send it, together with the original 
Memoir, by book-post, on or before August 1, addressed thus:- “General 
Secretaries, British Association, 22, Albemarle Street, Li ae Fa W. For 
Section.. . .”” If itshould be inconvenient to the Author 
that his P: aper | should be read on any particular day, he is requested to send 
information thereof to the Secretaries in a separate note. 


G. GRIFFITH, M.A, 
Assistant-General Secretary, Harrow. 


UNIVERSITY COLLEGE, BRISTOL. 


ONE CHEMICAL SCHOLARSHIP of Len, and Three General of 
£15 each. open to Women as well as Men, will be offered in OCTOBER 
——. For particulars apply to Epwarp Srock, Secretary. 

CHOLARSHIPS FOR WOMEN —Four or more of £1= to £50 each, 
will ‘aieol e offered by the Clifton 
Women Further particulars may be obtained from Miss C. Winkworth, 
21, Victoria Square, Clifton, or from the Secretary, as above. 


THE SUNDAY SOCIETY.—To obtain the 
Opening of Museums on Sundays.—President, the Very Kev. Dean 
Srantey, D.D. ; Vice-President, His Grace the Duke of Westrmin 
sTER, K.G.,&c. Office, 19, Charing Cross, $.W. Honorary Secretary, 
Mark H. JupGe.—A National Counc! is being organised on a repre- 
sentative basis, and funds are needed. Subscribers of £1 or upwards 
receive for twelve moaths the 

SUNDAY REVTJEW.—The July number now ready, pp. 76, contains 
Dean Stanley's Preside: tial Address, Mr. P. A. Taylor’s Speech in the 
House of Commons, together —_ Articles and Addresses by Prof. 
Tyndall, Prof. H. Morley, Dr. B. W. Richardson, Prof. Huxley, Miss E. 
( Cis yton, & Price 1s., or pie sree, 1s. 2d., of Tritner and ( oO, 
Ludgate Hill, or at the Society’s Offic 


WITH-BROWNING, 


flecting TELESCOPE for sale, sim‘lar to that represented on the front 
page of Nature for June 7, but fitted, in addition, with front wheel 
and handles, which greatly facilitate observation. Mirror, 8! inches in 
diameter ; 6 eye-pieces, of powers ranging from 6o to 400 diameters, in 
separate mahog zany box. ‘wo eye-pieces, of powers 220 and 320 spe- 
cially adapted for observing the planets, render it well fitted for the 
coming opposition of Mars. The instrument was new two years ago, 
and ha as been very carefully preserved. Completely ry —— 
packed in strong cases, price 38 Guineas.—Apply to E. J. , Castle 
Carrock, Carlisle. 


Altazimuth Re- 


ZOOLOGICAL SOCIETY OF LONDON. 
DAVIS LECTURES, 1877. 


A Zoological Lecture will be given in the Society’ s Gardens inthe R t’s 
Park, on THU RSDAY S, at Five p.m. en 





Date. Subject. Lecturer. 


2 Thursday, July 19 | Birds of Prey. 


R. B. Sharpe, Esq.,F.Z.S. 
26 | The Ornithorhynchus. 


- “ Professor Garrod. F.R S 
These I ectures s will be free to 
and to other Vistors to the =. 1S. 


ir, Hanover Square, London, W 


Fellows “of | the. Society and their Friends, 
L. SCLATE 


Secretary. 


Particulars of the new appointment and duties may be obtained | 


Association for the Higher Education of | 
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SPECIAL NOTICE 


THE UNIQUE 





WHITE AQUAMARINE SCOTCH KOH-I-NOOR 


FROM 


PERTHSHIRE 


| Is on view, on presentation of card, at the Mineralogical and 


Geological Museum of 
BRYCE M. WRIGHT, F.R.GS., &c., 
90, GREAT RUSSELL STREET, BLOOMSBURY, 
WV.C. 


MONMOUTHSHIRE GEOLOGICAL 


SOCIETY, Winter Session 1877-78.—The Hon. Secretary —_ be clad 
to receive applications fron Lecturers on Geological Subjec: App 


with terms, &c., to A. J. s rEVeENS, Brae Side, Newport, Mon. 


| ANIMAL PHYSIOLOGY.—An HONOURS 


held at | 


STUDENT with some experience in teaching, desires an evening 
ement in London.—Address INNONIMATE, Deacon's, Leadenhall 


E.C 


engag 


Street, 





ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Streer, W 

The Summer Term commences Friday, May 4th. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for thaye. 
Special attention to Science, particularly to Chemistry, both theoretical 


and practical. 
References to Dr. Debus, F.R.S.; Dr. Frankland, F.R.S. 


F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S. 
°.R.S.; Dr. Williamson, F.R.S 
Cc. WILLMORE, Principal 
LONDON CLAY: FOSSILS from SHEPPY. 


Shells, Crustaceans, &c.; roo unnamed, or 50 nan 
Carriage piid to London.—W. H. Suki 


$ Dr. Roscoe, 
3 Dr. Voelcker, 





Fruits, Bones, 
Ss mye 5 Species), 5s. 
SOLE, tsheerness-on-Sea. 

Unsouicirep Trestimony.—“ I] 

Grammar School, ‘Tuxford, 

30th May, 1877. 


CASTLETON, DERBYSHIRE. 
JOHN TYM is now enabled to offer the 


followir 


am much pleased with the fossils.” 
J 


JHN N. DUFTY, 
Head Master 


g rare and interesting Collections: 

Paleolithic, 30 Specimens (including Teeth, &c., of Rhinoceros, 
Bison, Reindeer, Hywna, &c., and Casts of Implements)... 

Cresswell Caves, 18 Specimens soe eee ove oe 

Windy Knoll Fissu re, 15 

Pleistocene Fauna (a s} 


Flint Flakes fr 


Specimens ... oe ee on 

lendid set), roo Specimens 

7. each 
Catalogues post free. 





To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin NaTurg last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
particul: ars of Subscription may be obtained by writing to THomas FLoyp, 
Esq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 


ienaned envelope. 


GEOLOGY. —In the Preface to the Student's S 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 
—‘‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well 
obtain a well-arranged collection of specimens, such as m ay be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King 
College, London.” These Collections are supplied on the following 
terms, in plain Mz ahogany Cabinets :— 
roo Specimens, in Cabinet, with 3 Trays ... ws. 
Specimens, in Cabinet, with 5 Trays .. so 
300 Specimens, in Cabinet, with 9 Drawers ose 
400 Specimens, in Cabinet, with 13 Drawers... 
More extensive Collections at at 50 to 5.000 Guineas ez ach. 


WANTED.—NATURE, Numbers 224 and 
227.—Address Kyjornenuavn, care of Publishers of Natrurr, 2 
ford Street, Strand, W.C. 
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GEOLOGY and PALAXONTOLOGY.—Six 
Elementary Lectures, adapted to a Juvenile Audience, will be given by 
Professor TENNANT at his residence, 149, Strand, W.C., in the Mid- 
summer Holidays, July 30, 31, August 1, 2, 3, and 4, at 10 A.M. and 
3p.M. ‘Terms, Half-a-Guinea for the Course. Prof. TENNANT will 
probably afterwards repeat the Elementary Lectures on Mineralogy 
given during last Christmas holidays, and those on Geology given at 
Easter. 

A CATALOGUE of ELEMENTARY COL- 
lections of Minerals, — and Rocks in Cabinets. The Student’s 
Pocket Blowpipe Case, &c., &c., &c. Minerals, Fossils, and Rocks in 
Great Variety always in Stock, from which may be Selected Single 
Specimens at Reasonable Rates. Selections sent on Approval. Cabinets, 
Kooks, Charts, Casts, Models of Crystals, Hammers, Collecting Bags, 
Hammer Holders, Cement, Tablet Wood, Cardboard Trays, Glass 
Capped Boxes, Minerals for Chemical Analysis, and all Appliances in 
Stock or to Order, of 


THOMAS J. DOWNING, 
MINERALOGIST AND GEOLOGIST, 
38, WHISKIN STREET, LONDON, E.C. 
Post Free. 


THE QUARTERLY REVIEW, 
No. 287, is published THIS DAY. 
ConTENTS. 


I1.—THE FIRST LORD ABINGER AND THE BA 
II. ion i ° > eee IN ART AND ARCH OLOGY 


III.—OXFORD GOSSIP IN THE SEVENTEENTH CENTURY. 
IV.—ECONOMICAL FACTS AND ECONOMICAL FALLACIES. 
V.—SCIENCE OF ELECTRICITY AS APPLIED IN PEACE 

AND WAR. 

VIL.—NEW GUINEA Ry oh POLYNESIA 

VII.—WAR IN THE EAST. 

Vil. TH UDOMEN oe in. "ABSOLUTION AND THE RIDSDALE 

IX.—NATIONAL INTERESTS AND NATIONAL MORALITY. 


JOHN MURRAY, Albemarle Street. 
THE TELEGRAPHIC JOURNAL 
AND 
ELECTRICAL REVIEW. 


Published on the xst and rsth of the month, price 4d. ; 
num, post free in Great Britain, gs. 
CONTENTS FOR JULY 15. 

1.—Michael Faraday. (With Portrait.) 

2.—The Importance of a General System of Simultaneous Observation of 
Atmospheric Electricity. 

3-—On Recent Improvements in the Hughes Apparatus, and a New 
Method of Translation with this Apparatus. (Illustrated.) 

4.—Lighting Street Lamps by Electricity. 

5.—Notes. 

6.—Traffic Receipts. 

7.—City Notes. 

8.—Physical Society. 

.—Claymond and a Thermopiles. 
Correspondence. 


London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Jon ALGERNOoN CLaArRkeE, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 

of Agriculture of Great Britain (which now number upwards of 18,000 

members), besides giving original papers on practical farming, and a mass of 

intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 15s, a year post free. 

Published by Ww PICKERING, 21, Arvadel Street, Scrand, W.C. 

On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CarRINGTON, 
With the assistance of 

FREDERICK Bonp, F.Z.S, FRepeRiIck SMITH. 

Epwarp A. Fitcn. . JENNER Weir, F.L.S. 

Joun A. Powgr, M.D. BucHANAN Whites, M.D. 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches a promised by eading Entomologists. There will be 
humerous Woodcu 

SIMPKIN, "MARSHALL, & CO., Stationers’ Hall Court. 








Subscription per 











NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates parent rh 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are ~— of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 34. By post, 34¢. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by J. W. 5% R. McLacutan, F.R.S., E. C, Ryg, F.Z S. 
a H. T. Stainton, F.R.S 


This Magazine, commenced i in 1864, contains meted articles and notes 
wii 





on all subjects 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


gy, and especially on the Insects of 


“*That excellent periodical Tue Gana. "Professor Owsn. 


THE GARDEN: A Weekly Illustrated 
er of Gardening in all its Branches. Founded and Conducted by 
ba Fa SON, F.L.S., Author of “ Alpine Flowers for English 

ens, 
A Coloured Plate is now issued with every number of 7he Garden. 

‘Mr. Robinson’s valuable and elegant weekly.”—Saturday Review 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 
The Flower Garden 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 

Trees and Shrubs. | The Kitchen Garden. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class whe 
know it notas yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64. 
Terms of Subscription.—Sent direct from the Office in London, post free, 
ayable in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 
a 7s. Address all letters ee bubocigtions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS, 
rn, Ran Fourpence. Edited by P. L. Simmonps. 
T & CO., PATERNOSTER ROW. 
Sedna’ vd BT anh and all Communications to be addressed 
to the Proprietor, P. L. SIMMONDS, 29, Cheapside, London, E.C. 


The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 








On the 1st of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations.on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Sccieties ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 
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ZOOLOGICAL ‘CLASSIFICATION : a 
Handy Book of Reference, &c. By FRANCIS P. PASCOE, F.L.S., 
&c. Royal 18mo. 6s. 6d. 

**In it the student will fin 1 all the new views as to classification fully and 
succinctly expounded.”"—Science Gossip. ‘* An excellent book of reference.” 
~Popular Science Revi ‘We know no volume which, in the space, 
contains so much sills information.””"—Nature. ‘‘Any one who has 
studied, or even taken an interest in, the grouping of animals, will be grate- 
ful to Mr. Pascoe for his ‘ Zoolo gic al Classification.’ It is rare for any one 
to go through so much thought and research as is involved in a classification 
of the genera of the animal kingdom ; and rarer for this to be accomplished 
by a naturalist whose judgment is not thwarted by thraldom to theories.” — 
Westminster Review, 


oo VAN VOORST, 1, Paternoster Row. 


Scale 12 miles to an ay Size, 36 inches by 42. Fourth edition, with 
Corrections and Additions. Price in Sheet, 17. 5s. Mounted in Case, 
17. 10s ; on Roller, Varnished, 1/. 125, 


GEOLOGICAL MAP OF ENGLAND 
AND WALES, 


By PROFESSOR RAMSAY, L.LD. F.R.S. and G.S., 


Director-General of the Geological Surveys of the United Kingdom. 
This Map shows all the Railways, Roads, &c., and when Mounted 
in Case folds into a convenient pocket size, making an excellent Travelling 
Map. 
London: EDWARD STANFORD, 55, hci Cross, S.W. 


Now ready, Illustrated, with Coloured ! Map, Woodcuts, &c., price 6s. 
FIELD GEOLOGY. 


A Practicat Guive to GroLoGcicaL SuRVEYING, THE METHODS OF 
Fietp ProckpDURE AND OBSERVATION. 


By W. HENRY PENNING F.G.S. 


The PALZONTOLOGY by A. J. JUKES-BROWN, B.A.,F.GS., 
H.M. Geological Survey. 


of H.M. Geological Survey. 


** A concise handbook of field geologv.”—Geological Magazine. 

** A want which has long been felt and frequently expressed.”— Na/ure. 

“Mr. Penning has placed all real students of field geology under a great 
obligation.” —Scrence Gossif. 

“ However many text- books the geological student may already possess, 
he will do well to add this to his stock."—Academy. 

“A most invaluable guide to any wishing to map a district for them- 
selves.” —A rgonaut. 
London: BAILLIERE, TINDALL, & COX, 20, King William Street, 

Strand, and at all the Bookstalls. 


‘Reantly published i in in, tes. 6d. 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 

“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


“ An able and exhaustive inquiry."—Pudlie Health. 


“A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
clam to have an opinion on the germ theory are bound te read carefully.— 
Medical Examiner. 


‘« Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be —— to Dr. Maclagan 
for showing the actual position of the advocates of the germ theory at the 
present time."—Lendon Medical Record. 


MACMILLAY & CO., London, 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by ey Trimey, M.B., F.L.S., British Museum ; assisted by 
S. le M. Mocre, F.L. x, Royal Herbarium, Kew. 


Subscriptions for 1877 (:2s. post free in the United — ty payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 6¢. bound in cloth), also covers for the volume (price rs.), 
and back numbers. 


The DEPTHS of the SEA: an Account of 
the General Results of the Dredging Cruises of H.M.SS. Lightning 
and Porcupine during the Summers of — o, under the scientific 
direction of Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. 
Wyville Thomson. By C. WYVILLE THOMSON, LL.D: F.R. S., 
&c., Director of the Scientific Staff of the Challenger Exploring Ex- 
pedition. Second Edition. Royal 8vo, with nearly thay wen me 
and 8 Coloured Maps and Plans, price 315. 6d. 


London: MACMILLAN anp CO. 
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With Three Hundred Ilustrations. 


PERU 


Incidents of Travel and Exploration in the 
Land of the !ncas. 


BY 


E. GEORGE SQUIER, M.A., F.S.A., 


LATE U.S. COMMISSIONER TO PERU, 


AUTHOR OF 


‘* Nicaragua,” ‘‘ Ancient Monuments of Mississippi Valley,” 
&c., &c., &e. 


TIMES. 

** No more solid and trustworthy contribution has been made 
to an accurate knowledge of what are among the most wonder- 
ful ruins in the world than the work just published by Mr. 
Squier. . . . Mr. Squier’s work is really what its title implies. 
While of the greatest importance as a contribution to Peruvian 
archeology, it is also a thoroughly entertaining and instructive 
narrative of travel. . . . Not the least important feature of Mr. 
Squier’s work must be considered the numerous (about 300) 
well-executed illustrations.” 


ATHENA:UM. 

‘*It is not often that a traveller brings to the performance ot 
a difficult task so many excellent qualifications as we find in Mr. 
Squier. . . . And now we must, somewhat reluctantly, take 
leave of what we do not meet with every day—a book written 
by a man thoroughly competent to handle his subject, and a 
corresponding power of expressing what he wishes to say.” 


ACADEMY. 


‘* For the first time we have a complete, and, on the whole, a 
thoroughly trustworthy and conscientious account of Peruvian 
ruins executed by one who is thoroughly competent to undertake 
the task. . . . Mr. Squier has done valuable service as regards 
the survey of the architectural remains of Peru. His book is 
agreeably written and well illustrated, and it is undoubtedly 
the best that has yet been published on that branch of the 
subject to which he has especially directed his attention.” 


GRAPHIC. 

‘* No work of recent years about Peru can compare in our 
judgment with this in general scope and interest. Few, if any, 
have ever searched the country so thoroughly and well... . 
The Peru, not of the nitrate and guano dealer, but of the his- 
torian and romancist, stands out from his pages in all its archxo- 
logical and geographical features. . . . It is a volume admirable 
in all respects, for its vigorous descriptions of scenes that every- 
where attest the past experience of superior civilisation.” 


DAILY NEWS. 

“Enriched with copious and well-executed illustrations, which 
add sensibly to the value of a book rich in suggestions and 
surprises for students of archaeology who have not been accus- 
tomed to look to the new world to redress the balance at least 
in antiquarian discovery.” 


MACMILLAN & CO., LONDON. 
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DIARY OF 


SOCIETIES. 


Lonpot 
MONDA Y, Jury 23 
GEOoLC GISTs’ AssocIATION.—Excursion Yerbyshire from Monday 
Saturday. Leave St. Pancras at 8.30 A.M. 
TUESDAY, LY 24 
West Lonpon ScientiFic AssociaTION, at 8 
FRIDAY, Jvty 27. 
tT Microscoricat Cuivs, at 8.—Ar 1 General Meeting 
, SATURDAY, 3 
LoNDON ScieNTiFIC ASSOCIATION 
Leave Paddington at 2.3 
LEEDS 
TUESD AY Jury 
8.— Flame : Henry 


Conversazione 
QUEKE 


West 
the Colne. 


Pockling ton, F.R.M.S 


“ NATURE” 


Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 185. 62. 
os. 6d. Quarterly, 55. 


NatvurRA.ists’ CLus, 


Half-yearly, 


Nearly all the Back Numbers of NATURE may be obtained Baw: 
through any Bookseller, or of the Publishers, at the Office, 29, | 


Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 
Volumes I. to X., cloth, price 21s. each. 
Volumes XI., XII., XIITI., and XIV.,cloth, price ros. 6¢. each 
Cloth Cases for binding all the volumes, price 1s. 6a. each. 
Reading Cases to hold 26 numbers, price 2s. 6d. 
To be had through any bookseller or newsagent, or at the 
Office. 


CHARGES FOR ADVERTISEMENTS. 
od. per line after. 
rey 


Three lines in column, 2s. 6d.; 
One-eighth page, or quarter column . .. . 18 
Quarter page, or hailfacolumm. ..... 15 
Halfa page,oracolumn . 1. 1. « «© ws e 5 
Whole page . . 6 

Advertisements mu st be sent to the Offi ice 2 before 1 o'clock | 
on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co. 

OFFICE: BEDFORD STREET, STRAND, W.C 


NOTICE TO SCIENCE TEACHERS, 

In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 35. 4 three 
insertions. Each Advertisement not to thirty 





Lo 
Oc 


exceed 
words. 
to the Publishing Office by Wednesday mornings. 
money may be sent in postage-stamps. 

OFFICE : 29, BEDFORD STREET, STRAND, W.C. 


OPTICIANS, 
BROMPTON ROAD, 


(Close to South Kensington Museum). 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force 


GALTON’S WHISTLES 


For testing the limits of audible sound, ros. 6d. 


TISLEY’S HARMONOGRAPH, 


For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 





a; S.W. 


Vibrations) on card or on blackened glass—most attractive for Class | 


Demonstrati ea-tom 43 tos. to £21. 


Specimen Curves drawn o: on card, post free, 3s. per dozen. 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each rs. 





Price Lists of Acoustic Apparatus, 
Harmonograph, Post Free, ad. 
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A WEEKLY ILLUSTRATFD JOURNAL OF SCIENCE. 
PRICE FOURPENCE., 
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) (With Ilustr 
f the Ovur 
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ny IL. By the Rev. W. H Dallinger and Dr, 


Excursion along the Valley of 


1ent of Bacteria, 
F.C.S 


Unive rs 

Scientif 
) ‘Ac ademies. 

29 AND 30, BEDFORD § STRAND. LONDON. 


AGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Fra 
conclusively that 2 Conductor made of Co 
of all appliances for the protection of eve: 
destructive effeats of lightning 


NEWALL & CO,’S 


"ATENT COPPER LIGHTNING GONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in ail part 
with unvarying success, is the most Reliable, most Effect: 
Conductor ever offered to the public 

It is simple in its application, no msulaters being require 
only one shilling per foot for the standard size. which is sale 
R. 8S. NEWALL @ CO., 120, STRAND, W.C 
3¢ Bhar 10 ROAD, a aan 

STON QUAY GOW 


‘ poe 


rREET, 


oklin, proves 
per of adequate size is "the } est 
y description of building from the 


of the world 
2nd Cheapest 


and it costs 
im any storm 


TRADE MARK 





These Advertisements must be Prepaid, and sent 


with Drawings and Description ef the 


PATENT 
CORN FLOUR 


> Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
| CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES. 

Also for 
YG SOUPS, SAUCES, 
BEEF TEA. 


THICKENIN AND 


TIA ° PILLS. THIS 
MOLLOWAY'S PILLS Resets: 

eS 

Is a Certain Cure for all Disorders of the LIVER, STOMACH 

AND BOWELS. A Great PURIFIER of the BLOOD; a 


| Powerful Invigorator ef the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 
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ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 


Igneous, Metamorphic, and Sedimen' 
HOW & CO.’S NEW SOSULAR Seemann MICROSCOPE 


£12 
HOW’S STUDENT'S. MICROSCOPE, 4S 55. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY. 
How & Co.’s Series of Geological Diagrams for the Lantern, consistin: ~ 
Sections of Strata, Groups of Fossils, Restorations of Extinct Animals, 
Catalogue on Application. 
Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 
JAMES HOW & CO, 
(Late 2, Foster Lane), 
5s ST. BRIDE STaSES. LONDON. 


W. L ADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


MRS. SPOTTISWOODE’S POCKET POLARISING APPA- 
RATUS, complete in Case, post free 3/. 85. 6d. 

CRYSTALS, cans Axis, Dichroism, &c., mounted for above, 
in similar cas 

eee oe DUST PLATE, for showing Annular Spectra, post 





2s. 6d. 
FLUORESCENT LIQUIDS, in Stoppered Bottles, 3s. 6d. each ; 
Set of Nine, 1/. 10s. 


ALSO, 
Philosophical Apparatus of every Description. 


Illustrated Catalogue, Sixpence. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 


Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. a 
MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for reg 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


AGENTS, U.S.A. :—INDUSTRIAL PUBLICATION CO., 
176, Broadway, New York. 














Fully Illustrated Cosslagee out SS tenuetions by Post, 6 Stamps. 
al ee. 





TO MINERALOGISTS. 


THOS. D. RUSSELL 


Has now on hand a large number of select Minerals, con- 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganite, Cassi- 
terite, Cerussite, Pyromorphite, Specular Iron, Limonite, 
Goethite, Marcasite, Cuprite, &c. The Minerals are about 14 
to 2 inches square, and are offered for sale at 6s. to 9s. per 
dozen specimens. Parcels sent for selection to known or 
appreved applicants. Catalogue of Collections of Fossils, 

icroscopic Objects, Crustacea, &c., post-free. 


THOMAS D. RUSSELL, 
48, Essex STREET, STRAND, W.C, 





DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


leasure when this Ink is used. It has been adopted 


Writing becomes a 
. Public fon Railway Companies throughout 


by the principal B 


It writes almost instantly Full Mi - 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to 

Blot. 

Can be obtained in i through Messrs. BARcLay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsgery & Sons, Newgate 
Street ; Wm. MATHER, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool; and Stacy & Cook, Paternoster Row ; and to be had of 
all Stationers. 


Flows easily from the Pen. 
B paper may be applied at the 
moment of writing. 





“*A most and delicious valuable article.”~ 
Standard. 

“* The Caracas Cocoa of such choice quality.” 

—Food, Water, and Air, edited by Dr. Hassall. 


_CARACAS 
COCOA 


CENTENNIAL PRIZE MEDAL 
RUPTURES —BY ROYAL LETTERS PATENT. 


AWARDED. 

WHITE’S MOC-MAIN LEVER TRUSS 
is allowed by upwards of 500 Medical Men to be the most effec. 
tive invention in the curative treatment of Hi The use of 
a steel g, so often hurtful in its effects, is here avoided ; a 
- bandage ae worn round the body, while the requisite 

a. ee er eet by the MOC-MAIN PAD ana 
| PATE LEVER 





tting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) fc by post, on "the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 
Price of a Single Truss 16s., 215., 26s. 6¢., and 315. 6d. Post 
Doi 6d. 


” uble ,, 315. 6d., 428., and sas. 
» Umbilical ,, 42s. and 52s. 


Post Office Orders to be made payable o John White, Post Office, Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Duis and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawn 
on over an stocking. ice 45. 6d., 75.6d. 105., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


free. 





5,600 £1 SHARES (fully paid) in a First- 
Class Mining Company for SALE, under peculiar circumstances. 
Investors or Speculators can make large profits by buying any portion 
of the above. The owner, going abroad, will sacrifice for immediate 
cash.—Full particulars of Messrs. PAUL and CO., 5, Finsbury 
Chambers, London Wall, London, E.C, 


INVESTMENTS.—Parties desirous of In- 
vesting to peer pom on either for a large percentage or rise in price of 
Shares, sh cate with Messrs, PAUL and CO., 
5, Finsbury ements Lenten Wall, London, E.C, 


MINING INVESTMENT in CARDIGAN. 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 
£10,000 in £1 Shares. Fully Paid and no Further Liability. T. P. 
THOMAS calls the attention of his Friends and the Public to the above, 
which he is confident will make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future success. In estimating the profits likely to be made he 
may be considered too sanguine, therefore he will simply give below a Lis t 
of the Mines ix the zmmediate district, in similar stratification, and wi 
similar appearances to TYN-Y-FRoN. CwM ERFIN upon a small outlay aa 
£47,000 in Dividends ; GOGINAN upon an outlay of €500 paid £80,000 in 
Dividends ; CwmystWwiTH upon a very small outlay paid £200,000 in Divi- 
dends ; East DARREN upon an outlay of £30 per Share has paid in Dividends 
4235 10s. od. per Share; LissurNE upon an outlay of £18 15s. od. per 
share has paid in Dividends £6581 10s. Od. per Share and still paying. 
T. P. THOMAS is ina position to supply Shares and will forward upon 
Application all further Particulars, Prospectuses, and Reports of the most 
Eminent ctical Engineers fully acquainted with the Mines of the Dis- 
trict.—T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business ia Shares 
of every description for buyers or sellers. 
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EDUCATIONAL BOOKS 


MATHEMATICS. 


Arithmetic in Theory and Practice. By J. 


BROOK-SMITH, M.A., LL.B., St. John’s College, Cambridge; Bar- | 


rister-at-Law ; one "of the "Masters of Cheltenham Colles ge. New Edition, 
revised. Complete, crown 8vo. 4s. 6d. 

An Introduction to the Theory of Electricity. 
By LINNAZSUS CUMMING, M.A. With Illustrations. Crown 8vo. 
8s. 6d. 

Euclidian Geometry. By Francis Cuthbert- 
SON, M.A., LL.D., Head Mathematical Master of the City of London 
School. Extra fez ap. 8vo. 4s. 67. 

Works by the Rev. T. Dalton, M.A., As- 


sistant Master of Eton College. 


Rules and Examples in Arithmetic. 
Edition. 18mo, cloth. 2s. 6d. 


Rules and Examples in Algebra. 


18mo. 2s. Part II. 18mo. 2s. 6d. 


Geometrical Treatise on Conic Sections. 
By W. H. DREW, M.A., St. John’s College, Cambridge. Fifth Edi- 
tion, enlarged. Crown 8vo. 5s. SOLUTIONS, 4s. 6. 

Notebook on Practical Solid or Descriptive 
GEOMETRY. Containing Problems with help for Solutions. By J 
H. EDGAR, M.A., andG. S. PRITCHARD. Third Edition, rev 
and enlarged. Globe 8vo. 3s. 

Algebraical Exercises. 
ranged. By the Rev. C. A. JONES, M.A., and C. H. CHEYNE, 
M.A., F.R.A.S., Mathematical Masters of Westminster School. New 
Edition. 18mo. cloth. 2s. 6d. 


Introduction to Quaternions, with numerous 
examples. By P. KELLAND, M.A., F.R.S., and P. G. TAIT, M.A., 


New 


Part I. 


Professors in the Department of Mathematics in the University of 


Edinburgh. Crown 8vo. 7s. 6d. 


A Geometrical Note-Book, containing Easy 
Problems in Geometrical Drawing preparatory to the Study of Geo- 
metry. For the Use of Schools. By F. E. KITCHENER, M.A., 
Mathematical Master at Rugby. Third Edition. 4to. 2s. 


Works by S. Parkinson, D.D., F.R.S., Tutor 


and Przlector of St. John’s College, Cambridge. 
An Elementary Treatise on Mechanics. 


For the Use of the Junior Classes at the University and the 
Higher Classes in Schools. WwW ith a-Collection of Examples. 
Fifth Edition, revised. Crown 8vo, cloth. gs. 67. 


A Treatise on Optics. Third Edition, re- 
vised and enlarged. Crown 8vo, cloth. ros. 6d. 

Elementary Hydrostatics. With Numerous 
Examples. By J. B. PHEAR, M.A., Fellow and late Assis stant Tutor of 
Clare College, Cambridge. Fourth Edition. Crown 8vo, cloth. 5. 6« 

Lessons on Rigid Dynamics. By the Rev. 
G. PIRIE, M.A., Fellow and Tutor of Queen’s College, Cambridge. 
Crown 8vo. 6s. 

An Elementary Treatise on Conic Sections 
AND ALGEBRAIC GEOMETRY. With numerous Examples anc 
Hints for their Solution; especially designed for the Use of Beginner rs 


By G.H. PUCKLE, M.A. New Edition, revised and enlarged. Crown 
8vo, cloth. 7s. 6d. 


REV. BARNARD £MITH, M.A., 


Arithmetic and Algebra, in their Principles 
and Application. Thirteenth Edition, carefully revised. Crown 8vo. 
10S. 

Arithmetic for Schools. 
Crown 8vo, cloth. 4s. 6d. Key, 8s. 6d. 


Exercises in Arithmetic. With Answers. 
Crown 8vo, limp cloth. 2s. 6d. 


Or sold separately, Part I. 1s. ; Part IT. 1s.; Answers, 6d. 


School Class-Book of Arithmetic. 18mo, 
cloth. 3s. Or sold separatively, Parts I. and II. rod. each; Part III. 1s 
Key, 6s. 6d. ; or 3 Parts, 2s. 6a. each. 


New Edition. 


MACMILLAN 


Progressively ar- | 


Shilling Book of Arithmetic for National 
AND ELEMENTARY SCHOOLS. 18mo. cloth. 
Part I, 2d. : Part II. 
1s.6d. Key, 4s. 6d. 


Examination Papers in Arithmetic. 18mo, 
cloth. 1s. 6¢. The Same, with Answers, 18mo. 1s. od. Key, 4s. 6d. 


The Metric System of Arithmetic, its Prin- 
CIPLES AND APPLICATION, with nun ca : 
expre ia gaa in National Sc! 


sewed. 3d 


Chart of the Metric System, on a Sheet, 


om Ratler, 1s. 6¢., mounte d and varnished, price 


Or separately, 


3@.; Part III. 72. Answers, 6d. With Answers, 


art « naC ard, price 1d. 


Easy Lessons in Arithmetic, commning 
ises in Read ling, Writing, Spelling, and Dic n. Part I. for 


rd I. in Nati nal School "ruwn Svo. gd. 


Szamination Reig at in Arithmetic. 
cate I “per 1.) Wi s 


(Dedi- 


1 Hit 
MII. in box, 5.627. § ih IV. and V. in boxe 


se1INns e: y in ’ 
or other. "—Sature 
Elements of Euclid. 
ges and Schools. New Edition. 
Sensaratied for Beginners. Withnumerous 
Examples. New Edition. 18mo, cloth. es. 6:. 
Algebra for Beginners. With numerous 
Examples. New Edition. 18mo, cloth. 2s. 6¢. Key, 6s. 6d. 
srigemomey for Beginners. haageng A nu- 
itior 18mo. 2s. 6d. Key, 8s. 6c. 


With numerous 


For the Use of 


18mo, cloth. 3s. 6d. 


merous Examples. 
Mechanics for “Beginners. 

Examples. y Edition. 18mo. ud. 
Algebra. For Colleges and Schools. Seventh 


Edition. Crown 8vo. 7s. 6d. ey, ros. 6d. 


The sneoty of Equations. 


revised. Crown 8v 


Third Edition, 


Plane Trigonometry. For Schools and Col- 
leges. Fifth Edition. Crown 8vo. 5s. Key, 10s. 6d. 

A Treatise on Soherical Trigonometry. 
Third Edition, enlarged. Crown 8vo. 4s. 6d. 


Plane Co- ordinate Goamaatry. as applied to 
the Straight Line and the nic Sections. hn merous Exar 
Fifth Edition, revised ar Ra ncatbe Crown 8vo 


The Differential Calculus. ag Edition. 
Crown 8vo. 10s. 6d. 
The integral Calculus and its Applications. 


Fourth E mn. Crown 8vo. 


np! 


Examples of Analytical Geometry of Three 
DIMENSIONS. Third Edition, revised. Crown 8vo. 4s. 

A Treatise on Analytical Statics. Fourth 
Edition, revised and enlarged. Crown 8vo. 10s. 6d. 

The Mathematical aeoty of Probability, 
from the time of Pascal to that of Laplace. 8vo. 18 

Researches in the Calculus of Variations, 
principally on the Theory of Discontinuous Solutions. 8vo, 6s. 

A History of the Mathematical Theories of 
ATTRACTION, AND THE FIGURE OF THE EARTH, from 


the time of Newton to that of Lay e. 2vols. 8vo. 245. 


Laplace’s, Lame’s, oud Bessel’ s Functions. 


Crown 8vo. ros. 6d. 


AND CO., LONDON. 
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TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds. Short illustrated Pamphlet post free uy on 


application. 
E. DENT & CO. 
MANUFACTURERS OF CHRONOMETERS, &c, TO HER MAJESTY, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 
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THE TELEGRAPHIC FOURNAL 
Of July 15th contains 
A Fine Permanent Photograph (by MR. J. E. MAYALL, of Brighton) of 


PROFESSOR FARADAY. 


Price 6¢., by Post 64d. 
London: HAUGHTON AND CO., 10, Paternoster Row, E.C. 


— BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Zimes, February 1, 
1877, the Evening Standard, February 2, 1877, &c. \ 
‘* Indeed we found that myriads of minute worms were develope| in the Animal Charcoal, and 


passed out with the water.”—Lefort of Roval Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 


SAD emg nee 





“xx 
~—7c¢ EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
os AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 
THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 


PATENT CISTERN FILTERS, CRAKGED SOLELY WITH ANIMAL CHARCOAL, requiring, when once fixed, no attention whatever. 
And superior to all others. Vide Professor Frankland’s reports to the Registrar-General, July 1866, November 
1867, and May 1870. See also the Lancet, January 12, 1867. Also Testimonials from Dr. Hassall, September Portable Ciste:n 
House Cistern, fitted 23, 1863; Dr. Lankester, September 30, 1867 ; Dr. Letheby, February 15, 1865, and December 1872. Filter. 
with a Cistern Filter. Price £1 10s. and upwards. Portable Filters on this system, £1 55. to £2 
Patronised and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, at Sandring- 
¢ ham; by H.R.H. the Duke of Cambridge; the ¢/ite of the Medical Profession; and at the London, St, 
ij George's, Fever, and German Hospitals, and at Government barracks and lunatic asylums, and in- 
stitutions, breweries, &c. Water Testing Apparatus, cos. 6d. and 21s. each. 
Danchell’s “‘ Testing Apparatus for Discovering the Presence of Impurities in Water” is a most convenient 
and portable one.—Vide Dyx on the Preliminary Duties of Health Officers. 
. Pocket Filters 4s. 6d and 6s. each. Household and Fancy Filters from res. 6d. 
The Filters may be seen in operation, and full particulars obtained, on application to the Secretary, at the Office 
157, STRAND, W.C. (Four Doors from Somerset House), LONDON. 
Read “‘ Water: its Impurities and Purification,” price, per post, 2d. 




















In five vols. 8vo, with Portrait and numerous Illustrations, price £4 145. 6d. 


COUNT RUMFORD’'S COMPLETE WORKS. 


With AMemow and Aotices of bis Banghter, 
BY GEORGE ELLIS. 
MACMILLAN AND CO., LONDON. 


Printed by R. Cray, Sons, AnD Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street. in the City of Londen and published by 





Macmiitan anp Co., at the Office. 22, Bond Street, New York —Tuunspay, July 19, 1877. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“*To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 
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BROWNING’S SPECTROSCOPES. 








~aT ES 


r " — a) ~ 
LOSCOPE 
THE MINIATURE SPECTR 
Dimensions, #; diameter, 3 inches long. 
This Instrument will show many of Fraunhofer’s Lines, the bright Lines of the Metals and Gases, and the Absorption-bands 


in coloured Gases, Crystals, or Liquids. 
£ & 
Price, with Plain Slit a er es — oe son 
Ditto, with Adjustable Slit, in Morocco Case... — ‘ta iste aut 2 
Ditto, with Achromatic Lenses, &c., &c., in Morocco Case ... 2 6 


BROWNING’S NEW MINIATURE SPECTROSCOPE 
WITH MICROMETER. 


‘ebb 





About half size. 


Tuts portable and complete Instrument may be used for showing any of the leading experiments in Spectrum Analysis ; the 
Fraunhofer Lines ; the Lines in the Spectra of the Metals, and the Alkaline Earths and Alkalies ; the Spectra of Gases; and 
Absorption-bands. 

Applied to a Telescope, it may be used for viewing the Lines of the Solar Prominences. It can also be used as a Micro- 
Spectroscope. The position of the Bands in any Spectrum may be measured with the attached Micrometer. 


Price, complete in Case, £3 10s. 
List of Spectroscopes free, 


Illustrated Catalogue of Spectroscopes, with coloured Chart of Spectra and practical instructions for the use of the Chemical 
Spectroscope, the Tele-Spectroscope, the Micro-Spectroscope, and Screen Spectrum Apparatus, price One Shilling and Sixpence. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 


63, STRAND, WC. LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS. 
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MICROSCOPIC OBJECTS 

Of the highest attainable perfection, illustrating ——y > Physiology, 
Botany, Entomology, and every branch of Microscopical ence. J. D. 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's yg with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N.- 


GOVERNMENT GRANT OF £1,000. 


A MEETING of the Government-Grant Committee will be held in 
February, 1878. It is requested that applications to be considered at that 
Meeting be forwarded to the Secretaries of the Royal Society, Burlington 
House, London, before the 31st of December, 1877. 


GOVERNMENT FUND OF £4,000 
FOR THE PROMOTION OF SCIENTIFIC RESEARCH. 

A MEETING of the Government-Fund Committee will be held in 
February, 1878. It is requested that applications to be considered at that 
Meeting be forwarded to the Secretaries of the Royal Society, Burlington 
House, London, before the 31st of December, 1877. 


UNIVERSITY COLLEGE, BRISTOL. 

ONE CHEMICAL SCHOLARSHIP of £25. and Three General of 
415 each, opea to Women as well as Men, will be offered in OCTOBER 
next. For particulars apply to Epwarp Srock, Secretary. 

SCHOLARSHIPS FOR WOMEN.—Four or more of £15 to £50 each, 
will also be offered by the Clifton Association for the Higher Education of 
Women. Further particulars may be obtained from Miss C. Winkworth, 
21, Victoria Square, Clifton, or from te Secretary, as above. 


ZOOLOGICAL SOCIETY OF LONDON. 
DAVIS LECTURES, 1877. 


A Zoological Lecture will be givea in the Society’s Gardens in the Regent’s 
Park, on THURSDAYS, at Five p.m. 

















Subject. Lecturer. 





i. eee | 
1o. Thursday, July 26 The Ornithorhyachus. | Professor Garrod, F.R.S. 





These I.ectures will be free to Fellows of the Society and their Friends, 
and to other Vistors to the Gardens. P. L. SCLA 


it, Hanover Square, London, W. ‘ 


Secretary. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 


F.R.S. ; Dr. Williamson, F.R.S. 
C. WILLMORE, Principal. 
GEOLOGY and PALZZONTOLOGY.—Six 


Elementary Lectures, adapted to a Juvenile Audience, will be given by 

Professor TENNANT at his residence, 149, Strand, W.C., in the Mid- 

summer Holidays, July 30, 31, August 1, 2, 3, and 4, at 10 A.M. and 

3.M. Terms, Half-a-Guinea for the Course. Prof. TENNANT will 

probably afterwards repeat the Elementary Lectures on Mineralogy 

= during last Christmas holidays, and those on Geology given at 
aster. 











MONMOUTHSHIRE GEOLOGICAL 
SOCIETY, Winter Session 1877-78.—The Hon. Secretary will be glad 
to receive applications from Lecturers on Geological Subjects. Apply 
with terms, &., to A. J. Srevens, Brae Side, Newport, Mon. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examinin 
ds. Fees mederate.—Apply to Prof. GARDNER, at the Roy: 

Polytechnic, or 44, Berners Street, W. 

The S Tern ¢ es Friday, May 4th. 


TO BE SOLD FOR TEN GUINEAS, [a 


MICROSCOPE, examined by Dr. Murie and bought at his recom- 
mendation from Mr. J. ‘T. Norman,.in June, 1875, at a cost of 415 138. 
The Microscope can be seen in the Library of the Linnzan Society, 
Burlington House, on application to Mr. Kippist, Librarian, on any 
day except Saturday, between 11 and 4 o'clock. 











LONDON CLAY FOSSILS from SHEPPY. 


Fruits, Bones, Shells, Crustaceans, &c.; 100 unnamed, or 50 named 
Specimens (25 Species), 5s. Carriage paid to London.—W. H. Surus- 
SOLE, ‘sheerness-on-Sea. 


The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 


Unsoticitep Tzstimony.—"'I am much pleased with the fossils.” 
Grammar School, Tuxford, JOHN N. DUFTY, 
3oth May, 1877. Head Master. 








SPECIAL NOTICE. 


THE UNIQUE 


WHITE AQUAMARINE SCOTCH KOH-I-NOOR 


FROM 


PERTHSHIRE 


Is on view, on presentation of card, at the Mineralogical and 
Geological Museum of 


BRYCE M. WRIGHT, F.R.GS., &c., 
90, GREAT RUSSELL STREET, BLOOMSBURY, 


NOTICE TO SCIENCE TEACHERS, & 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &c., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 35. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 








WANTED, an APPOINTMENT by a 
scientifically-educated Gentleman. Experienced Naturalist, Correspon 
dent in Languages. Highest: references. —Apply to NATURALIST, care 
of the Publishers of NATURE, 29, Bedford Street, Strand, W.C. 





WANTED.—NATURE, Numbers 224 and 
227.—Address KjoBeENHAVN, care of Publishers of NATURE, 29, Bed- 
ford Street, Strand, W.C. 





CASTLETON, DERBYSHIRE. 
JOHN TYM is now enabled to offer the 


following rare and interesting Collections :— 
Palzolithic, 30 Specimens (including Teeth, &c., of Rhinoceros, 

Bison, Reindeer, Hyzna, &c., and Casts of Implements)... 
Cresswell Caves, 18 Specimens ose ovo oo ose ove 
Windy Knoll Fissure, 15 Specimens ... oe ove eve ove 
Pleistocene Fauna (a splendid set), roo Specimens one 
Flint Flakes from 6d@. each. 

Catalogues post free. 





To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 

The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in Nature last year, is still open, and more 
than twelve thousand Specimens, al: carefully determined by Mr. Charles- 
worth, have beea distributed among the Subscribers. Papers containing the 
——— of Subscription may be obtained by writing to THomas FLoyp, 

sq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specumens, such as may be procured 
from Mr. TENNANT (49, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

zoo Specimens, in Cabinet, with 3 Trays .. 
200 Specimens, in Cabinet, with 5 Trays .. 
300 Specimens, in Cabinet, with 9 Drawers 
400 Specimens, in Cabinet, with 13 Drawers 
More extensive Collections at 50 to 5,e00 Guineas each. 


CATALOGUE of ELEMENTARY COL- 


lections of Minerals, Fossils, and Rocks in Cabinets. The Student’s 
Pocket Blowpipe Case, &c., &c., &c. Minerals, Fossils, and Rocks in 
Great Variety always in Stock, from which may be Selected Single 
Specimens at Reasonable Rates. Selections sent on Approval. Cabinets, 
Kooks, Charts, Casts, Models of Crystals, Hammers, Collecting Bags, 
Hammer Holders, Cement, Tablet Wood, Cardboard Trays, Glass 
Capped Boxes, Minerals for Chemical Analysis, and all Appliances in 
Stock or to Order, of 


THOMAS J. DOWNING, 
MINERALOGIST AND GEOLOGIST, 
38, WHISKIN STREET, LONDON, E.C. 
Post Free. 
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THE QUARTERLY REVIEW, 
No. 287, is published THIS DAY. 
ConTENTS. 
I1.—THE FIRST LORD ABINGER AND THE BA 


1L—RECENT DISCOVERIES IN ART AND ARCHEOLOGY | 


IN ROME. 
III.—OXFORD GOSSIP IN THE SEVENTEENTH CENTURY. 
1V.—_ECX.NOMICAL FACTS AND ECONOMICAL FALLACIES. 


V.—SCIENCE OF ELECTRICITY AS APPLIED IN PEACE | 
AND W | members), besides giving original papers on practical farming, and a mass of 


AR. 
VL—NEW GUINEA i POLYNESIA 
VIL—WAR IN THE 


i 
| 


THE BEST FARMERS’ NEWSPAPER, 


THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Joun ALGERNoN CLarRKg, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 


| intelligence of particular value to the agriculturist. 


AST ; 
Ili.—THE PRIEST. IN ABSOLUTION AND THE RIDSDALE 


JUDGMEN 
1X.-NATIONAL INTERESTS AND NATIONAL MORALITY. 


JOHN MURRAY, Albemarle Street. 


~ THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and 15th of the month, price 4d.; Subscription per 
Annum, post free in Great Britain, gs. 


CoNTENTS FOR JULY 15. 

1.—Michael Faraday. (With Portrait.) 

2.—The Importance of a General System of Simultaneous Observation of 
Atmospheric Electricity. 

3—On Recent Improvements in the Hughes 
Method of Translation with this Apparatus. 

4—Lighting Street Lamps by Electricity. 

5.—Notes. 

6.—Traffic Receipts. 

7.—City Notes. 

8.—Physical Society 

g.-—Claymond and Wray Thermopiles, 
Correspondence. 


London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by J. W. Doucias, R. McLacutan, F R.S., E. C. Rvg, F.ZS. 
ano H. T. Stainton, F. 


This Magazine, commenced in 1864, contains oni articles and notes 
on all —— connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, pest-free. The volumes com- 
mence with the Juxe number in each y 

Vols, I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of tos. each ; the succeeding 
vols, may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


». .B.—Communications, &c., should be sent to the Editors at the above 
address. 


NORTH BRITISH A AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates cnmdedy 
amongst | — proprietors, factors, farmers, farm-bailiffs, and others 
in t of landed property throughout Scotland and 

the Northern Comsinn ‘of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
tearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal A; go Society 
of England, the Royal Agricultural Society of Ireland, Highland and 
Agnicultural Society of Scotland, the Scottish Chamber f Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 34d. Annual Subscription, payable in advance, 145. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
REVIEW OF THE MALT AND Hor TRADES; AND WINE AND SPIRIT TRADE 
REcoRD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“ The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6d. per annum, past free, dating —- any quarter-day. 
Single Copies, 1s. each. Registered fo’ r transmission 

Offices—5, Bond Court, Walbrook, Candied E.C 





Apparatus, and a New 
(Iliustrated.) 














The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price e or prepaid, 15s. a year post free. 

Published by W. PICKERING, a1, Arundel seutteed Scand, W.C. 





On the 1st of every Month, price aaeiaei 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the assistance of 

FREDERICK Bonn, F.Z.S. FREDERICK SMITH. 

Epwarp A. Fitcu. J. Jenner Weir, F.L.S. 

Joun A. Powgr, M.D. F. BucHANAN Wuite, M.D. 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches - promised by eading Entomologists. There will b 
numerous Woodcu 


SIMPKIN, ‘MARSHALL, & CO., Stationers’ Hall Court. 


“That excellent periodical Tuz Garpsn.”—Professor Own. 


THE GARDEN: A Weekly Illustrated 
as = of Gardening in all its Branches. Founded and Conducted b by 
bd ——— -L.S., Author of “Alpine Flowers for Engli 

ardens,” 
A Coloured Plate i is now issued with every number of The Garden. 
‘Mr. Robinson’s valuable and elegant weekly.”"—Saturday Review 

Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 
The Flower Garden. 
Lan Gardeni 


ening. 
The Fruit Garden. | 





Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. | The Wild Garden. 

Trees and Shrubs. | The Kitchen Garden. 

Professor Asa Gray says: “' It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 6$d. 

Terms ot Subscription.—Sent direct from the Office in London, post free, 
sama in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 

ear, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 27, Southampton Street, Covent Garden, London, W.C. 


The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS, 
Monthly, dong Fourpence. Edited by P. L. Srmmonps. 
KENT & CO., PATERNOSTER ROW. 
Advertisements, re ah and all Communications to be addressed 
to the Proprietor, P. L. SIMMONDS, 29, Cheapside, London, E.C. 








On the rst of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals ; Notices of the Arrival and 
Departure of Migratory Birds; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations.on the Distribution and Migration ot 
British Fresh-water Fish ; Notces of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Sccieties ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by —— Trimen, M.B., F.L.S., British Museum ; assisted by 
S. le M. Mocreg, F.L. a Royal Herbarium, Kew. 


Subscriptions for 1877 (x25. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 6¢. bound in cloth), also covers for the volume (price rs.), 
and back numbers. 
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EVERY SATURDAY, PRICE THREEPENCE. 


THE TATLER. 


It was a happy thought to revive the old and honoured name of Zhe Tatler. The literary matter is very varied, and extremely wel] 
written.— Daily Gazette. 

Decidedly the best of all the new weeklies, it attains a very high degree of excellence.—Greenock Telegraph. 

Its columns abound with light and agreeable reading. —Scarborough Daily Post. 

It teems with news of a most reliable and entertaining character ; the articles on all subjects are forcibly written ; and altogether 
The Tatler forms a capital weekly. — Norwich Argus. 

Its contents are of a very varied, interesting, and substantial character.—Christian Globe. 

The Tatler, a new high-class weekly, contains instructive and admirably-written papers on interesting current topics.— 7)» 








Constitution. 

One of the very best additions to our weekly literature. Its information is early and often exclusive. Elegantly-written essays 
upon almost every conceivable subject will be found in its pages.— 7iverton Gazette, 

The Tatler claims support by reason of its well-written articles, lively tone, and general excellence.—Aderystwith Observer. 

Well written, and the tone of its articles is worthy of the illustrious examples which the editor sets up as his standard of excellence 
—New York Times. 

The articles are well written, and we should think by practised, if not eminent hands. —Manchester Critic. 

The Tatler seems to gain popular favour with every issue.— Printers’ Register. 

It continues to be carried on with great vigour and freshness,—-Paisley Herald. 


GREAT ACROSTIC TOURNAMENT. 
ULARS OF COMPETITION IN THE TATLER 


200, FLEET STREET, LONDON, E.C. 











Scale 12 miles toan inch; Size, 36 inches by 42. Fourth edition, with Now ready, Illustrated, with Coloured Map, Woodcuts, &c., price 6s. 


Corrections and Additions. Price in Sheet, 17. 5s. Mounted in Case, 





1/7. 10s ; on Roller, Varnished, 17. 12s., FIELD GEOLOGY. 
GEOLOGICAL MAP OF ENGLAND A PracticaL GuipE To GroLocicaL SuRVEYING, THE METHODS oF 
AND WALE Ss, Fizitp ProckDURE AND OBSERVATION. 


By PROFESSOR RAMSAY, 3.3%). F.R.S. and G.S., By W. HENRY PENNING F.G.S. of H.M. Geological Survey. 
. . ; Ini . The PALZONTOLOGY by A. J. JUKES-BROWN, B.A., F.G.S., 
-G 1 of the Geological Surveys of the United Kingdom. is ? ’ 
Ths’ Mar “ae a the Railways, Roads, &c., and when Mounted H.M. Geological Survey. 
in Case folds into a convenient pocket size, making an excellent Travelling ** A concise handbook of field geology.” —Geological Magazine. 
Map. rg os one rood pry — and Sa ip nega 
. . i LW. “Mr. Penning has place: real students of field geo! under a great 
London: EDWARD STANFORD, 55, Charing Cross, S obligation *—Sience Gosip seni ed 
- * “ However many text-books the geological student may already possess, 
CONSUMPTION: he will do well to add this to his stock.”—Academy. 


sA * ° . - . ss 
Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES ne Bm guide to any wishing to map a district for them 


upon the Principles of Stcechiological Medicine, by . . 
7 ondon: BAILLIERE, TINDALL, & COX, 20, King William Street, 
JOHN FRANCIS CHURCHILL, M.D., te ee 


With an Appendix on the Direct Treatment of ge ry! Diseases 


Sealy Two Hundred Cates by Drs, Churchill, Campbell, Heslop, Seeriog, | GHAMBERS’S EDUCATIONAL COURSE. 


Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- 




















d, Denobele, Feld , Pfeiffer, Vintras, Bougard, Tirifahy, Lanzi, : 
Fabbri Susanna Corasi, Gualdi, Todini, Ascenzi, Regnoli, Vv: entini, Just published. 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. KINDNESS to AN IMALS, illustrated by 
London: LONGMANS & CO. Stories and Anecdotes, for use as a Reading-Book in Schools. 
THE HANSA.” Price 1s. 6¢., cloth. 
‘“ 
’ 
Published since 1864, in ae Oe aie Sites tate NATIONAL READING LESSONS, 
paper in Germany, dedicated exclusively to Maritime Objects. ys, Cri- printed on Eight Boards, for hanging on School-room oe we 
tiques, a Lg | Advertisements. ~~ eye kept : — —_ rice 6d. . 

t tim: airs in every respect. Every second Sun ne : 
Number in 4to. at least ; frequent supplements and drawings, Subserpaon | BYRON’S CHILDE HAROLD, with Notes, 
at any time ; preceding num! of the year furnished subsequently. Pnice for use in Schools. 
sas. for twelve months. Ad ane of 8 widely op by this Cantos I. 11. TIL. 1. we see eee oe ach price 2d. 
paper ; considerable shatement for 3, 6, 20 micnths’ inscstion. | Business gel lien niece 4d. 

Office : Aug. aay x and non won ag anne, Seve, a Edited by ” 
hE eee FREEHAND DRAWING, Outlines to pre- 
In Crown 8vo, price gs. pare Pupils for Examination in connection with South Kensington. 


SOUND and MUSIC: a Non-Mathemati- | ¥5t Gravs—Etementary, being Outlines of familiar Objects. 24 Ex- 


: r ae . amples on Cards. Price ts. 
cal Treatise on the Physical Constitution of Musical Sounds and Har- | First GrapE—ADVANCED, being Ornamental Floral Figures, Vases, &c 


mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 24 Examples on Cards. Price 1s. 
et, EDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam {| Srconp yp mg [in preparation. 
ge. 





MACMILLAN ax» CO., LONDON, W. & R. CHAMBERS, London and Edinburgh. 











Th =~ oD ee 


— se oO 





y well 


gether 


Pyren 


essays 


lence, 


them- 


Street, 


Fuly 26, 1877] NATURE cxiii 
“NATURE.” | LIGHTNING CONDUCTORS. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


accumulated since the time of . 
PRICE FOURPENCE, souiay tants Conca nade Cpe of acid me 


TEE Sa the pr 
CONTENTS OF THE NUMBER FOR JULY 10, 1877. | destructive effects of ightsng °°? eeiption Of building ‘rom the 


The Jnflexible. (With Illustration.) caetaieeeeacanienine 
The New Meteorological Council. | NEWALL & CO,’S 


Pollution of Rivers. By R. J. Friswell PATENT COPPER LIGHTNING CONDUCTOR, 


Our Book Shelf :— Is applied to all kinds of Buildings and Shipping in all 
parts of the id 
De Cosson’s ‘‘ Cradle of the Blue Nile ; a Visit to the Court of King | ith umvarying success, is the most Reliable, one. Effective, and tess 
John of Ethiopia.” Sonductor ever offered to the public. 
Smith’s “ Tiber and its Tributaries, their Natural History and Classical It is simple in its Pa gap no insulators being required, and it costs 
Associations.” | oly one shilling per foot for the standard size, which is safe im any storm. 
Pirie’s ‘Short Account of the Principal Geometrical Methods of | ®. 8S. NEWALL & CO., 130, STRAND, 


Approximating to the Value of | 36, WATERLOO 6 ROAD, LIVERPOOI. 
| 








Atkins’s ‘‘ Elements of Geometry Based on Euclid.” 
68, ANDERSTON Quay, GLASGOW. 
Lagout’s ‘‘ Takimetry. Concrete Geometry in Three Lessons. Acces 
sible, Inaccessible, Incalculable.” MANUPFACTORY—GATESHEAD-ON-TYNE 


Letters to the Editor :— 
Museum Reform.—A B. Meyer. ant & POL 
Koenig’s Tuning Forks —Alexander J. Ellis. Q 7 
On a Fish-sheltering Medusa —E. Lawless. Ye LV» 
The Earth and Moon.—Richd. A. Proctor. d /\ 4S 
Blue and Yellow Crocuses.—Thos. Cornish. 
Japanese Mirrors.—J. Parnell. 7 
Pnnting and Calico Printing. —The Writer of Calico Printing in the 


‘* Encyclopedia Britannica.” 
Local Museums. 


The Velocity of Light. (With Illustrations.) 
Evolution of Nerves and Nervo-Systems. By George J. Romanes, M.A., R BE 
F.L.S. (With Illustration.) A i N i 


On Elementary Instruction in Physiology. By Prof. Huxley, F.R.S. 


Our Astronomical Column :— CORN KLOUR 


D’Arrest’s Comet. 
The Binary Star a Centauri. 





; Has all the Properties 
Geological Notes :— 
Geological Survey of the United Kingdom. OF THE FINEST ARROWROOT 


Geological Survey of Canada. 
Excrementitious Deposits in the Rocky Mountains. And is recommended for 


N 
The Stalldalen Meteorite. By Prof. Nordenskjéld. CUSTARDS, PUDDINGS, BLANC-MANGE. AND 


University and Educational Intelligence. 


Societies and Academies. 
29 AND 30, BEDFORD STREET, STRAND, LONDON. OTHER TABLE DELICACIES. 
Also for 


“ NATURE.” Pree i ' 
Pulitiihed comp Toning, wie of THICKENING SOUPS, SAUCES, AND 


SUBSCRIPTIONS, Post free: Annual, 185. 6¢. Half-yearly, BEEF TEA. 
gs. 6d. Quarterly, 5s. —s ee oe 


Nearly all the Back Numbers of NATURE may be obtained S L LE Y & S Pp | L L E 








through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. OPTICIANS, 
Volumes I. to X., cloth, price 21s. each. 
Volumes X1., XIL., XIIL., and XIV.,cloth, price 10s, 6d. each 
Cloth Cases for binding all the volumes, price 1s. 6d. each. 172, BROMPTON ROAD, S.W. 
Reading Cases to hold 26 numbers, price 2s. 6d. (Close to South Kensington Museum). 
To be had through any bookseller or newsagent, or at tbe | PROF. DEWAR’S NEW ELECTROMETER 


Office. | For developing and measuring minute quantities of Electromotive Force. 


CHARGES FOR ADVERTISEMENTS. GALTON’S WHISTLES 


Three lines in column, 2s. 6d.; 9d. per line after. For testing the limits of audible sound, ros. 
s. TISLEY’S HARMONOGRAPH, 
6 For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Ciass 
° Demonstration—from 3 te ros to £21. 
°o 
°o 





One-eighth page, or guarter column . . 8 

Quarter page, or haifacolumn. . ° ° 5 

fay a page, oracolumnm . .. + : . 5 
Whole page . . i 6 
Advertisements must be sent to the Office before 12 o'clock STEREOSCOPIC Ditto, 

on Wednesdays. | Giving visibly solid figures of wave motious, each rs. 


Post-office Orders payable to MACMILLAN & Co. ae ane 
1M ar v rawings and D f th 
OFFICE: BEDFORD STREET, STRAND, W.c, 77°88 A0onl cpeni Peat Freeads en ew 


Specimen Curves drawn on card, post free, 3s. per dozen. 


° 
I 
3 
6 
2 





In five vols. 8vo, with Portrait and numerous Illustrations, price £4 145, 6d. 


COUNT RUMFORD'S COMPLETE WORKS. 


With Memoir and ARotices of bis Bangbter, 
BY GEORGE ELLIS. 
MACMILLAN AND CO., LONDON. 
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W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case) 

BOLETUS DUST PLATE, for showing Annular Spectra, post 


free, 2s. 6d. 
FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 6a. each ; 
Set of Nine, 1/. 10s. 


ALSO, 
Philosophical Apparatus of every Description. 


Illustrated Catalogue, Sixpence. 





JAMES WOOLLEY, SONS, & Co., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


AGENTS, U.S.A. :—INDUSTRIAL FUBLICATION CO., 
176, Broadway, New York. 











Fully Illustrated Guage and full Instructions by Post, 6 Stamps. 
ailed abroad free. 





5,600 £1 SHARES (fully paid) in a First- 


Class Mining Company for SALE, under peculiar circumstances. 
Investors or Speculators can make large profits by buying any portion 
of the above. ‘The owner, going abroad, will sacrifice for immediate 
cash.—Full particulars of Messrs. PAUL and CO., 5, Finsbury 
Chambers, London Wall, London, E.C. 


INVESTMENTS.—Parties desirous of In- 
vesting to advantage, either for a large percentage or rise in price of 
Shares, should immediately communicate with Messrs. PAUL and CO., 
5, Finsbury Chambers, London Wall, London, E.C, 











MINING INVESTMENT in CARDIGAN. 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 
£10000 in £1 Shares. Fully Paid and no Further Liability. T. P. 
‘THOMAS calls the attention of his Friends and the Public to the above, 
which he is confident will make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future success. In estimating the profits likely to be made he 
may be considered too sanguine, therefore he will simply give below a List 
of the Mines in the immediate district, in similar stratification, and with 
similar appearances to TyN-y-FRoN. Cwm ERFIN upon a small outlay paid 
£47,000 in Dividends ; GoGINAN upon an outlay of £500 paid £80,coo in 
Dividends ; CwMysTWITH upon a very small outlay paid £200,000 in Divi- 
dends ; East DARREN upon an outlay of £30 per Share has paid in Dividends 
£235 10s. od. per Share; Lispurne upon an outlay of £18 15s. od. per 
share has paid in Dividends £581 10s. Od. per Share and still paying. 
T. P. THOMAS is ina position to supply Shares and will forward upon 
Application all further Par iculars, Prospectuses, and Reporis of the most 
Eminent Practical Engineers fully acquainted with the Mines of the Dis- 
rict.—T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business in Shares 

fevery description for buyers or sellers. 








MOTTERSHEAD AND CO. 


(Standen Paine, and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL). 
Price Lists of Apparatus, Bottles, Pure Chemicals, &c., post 
free. 


Carri lowed to any railway station in England upon o:d:rs 
sii teas to the a of 40s. and upwards. 
7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 
ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 
Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW POPULAR BINOCULAR MICROSCOPE 


£12 125. 
HOW’S STUDENT’S MICROSCOPE, £s ss. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY. 
& Co.’s Series of Geological Diagrams for the Lantern, consisting of 
Fore hk of Strata, Gunes of Fossils, Restorations of Extinct Animals, &c. 
Catalogue on Applicatioa. 
Catalogue of Lanterns, Di.solving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 
JAMES HOW & CO, 
(Late 2, Foster Lane), 
5 ST. BRIDE STREET, LONDON. 


RUPTU RES —BY ‘ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resistin; pee is a by the MOC-MAIN PAD and 
PATEN LEVER, fitting with so much ease and closeness 

‘ that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches beiow the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 
Price of a Single Truss 16s., 21s., 26s. 6d., and 315. 6d. Post 
es 


- uble ,, 315. 6d., 428.,and sas. 6d. Seay 


a ~ Umbilical ,, 425. and 525. 6a. 
Post Office Orders to be made payable o John White, Post Office, Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawn 
on over an ordinary stocking. ice 45. 6d., 75.6d. 108., and 16s. each. 

Postage free. 
JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


HOLLOWAYS OINTMENT |ieseeomes 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





A CERTAIN 





Recently published in 8vo, tes. 6¢, 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. by T. 
MACLAGAN, M.D. 


“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


** An able and exhaustive inquiry.”—Pudlie Health. 


** A book of a very high order of merit. We cordialiy recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
claun to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘* Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be teful to Dr. Maclagan 
for showing the actual position of the advocates of the germ theory at the 
present time. ’"—London Medical Record. 


MACMILLAN & CO., London, 
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CLARENDON PRESS SCHOOL AND COLLEGE BOOKS 


PUBLISHED BY 


MACMILLAN & CO, LONDON, 


Publishers to the University of Oxford. 





GREEK AND LATIN CLASSICS. 
Liddell and Scott’s Greek-English Lexicon. 
Sixth Edition, Revised and Enlarged. 4to, 36s. 
A Greek-English Lexicon, abridged from the 


above, chiefly for Use of Schools. Sixteenth Edition, carefully Revised 


throughout Square, 7s. 6d. 
Wordsworth’s Greek Grammar. Eighteenth 


Edition, Half bound, 4s. 


Wordsworth’s Greek Primer in English, for | 


the Use of Beginners. Fourth Edition. Extra fcap. 8vo, 1s. 6d. 

The Orations of Demosthenes and A@schines 
on the CROWN. With Essays and Notes. By G. A. SIMCOX, M.A., 
and W. H. SIMCOX, M.A. 8vo, 12s. 

Homer.—Odyssey, Books I. to XII. With 
Introduction, Notes, &. By W. W. MERRY, M.A., and J. RID- 
DELL, M.A. 8vo, price 16s. 

Homer.—Odyssey, Books I.—XII. (for 
Schools). By W. W. MERRY, M.A. Fourth Edition. Extra fcap. 
$vo, 4s. 64. Book II. 1s. 62. 

Sophocles. The Plays and Fragments. With | 
en Notes and Introductions. By Professor LEWIS CAMPBELL. 
2 vols. 

Vol. I. G@DIPUS TYRANNUS — CEDIPUS COLONEUS— 
ANTIGONE. 8vo, 14s. 

Sophocles. The Text of the Seven Plays. 
By the same Editor. Extra fcap. 8vo, 4s. 6d. 

Sophocles. In Single Plays, with English 
Notes, &c. By Professor CAMPBELL and E. ABBOTT, M.A. 

CEDIPUS REX. Extra fcap. 8vo, limp, 1s. 94—CEDIPUS 
COLONEUS. 1s. 9¢4.—ANTIGONE. 1s. 9d.—AJAX. 2s. 

Theocritus (for Schools). With Notes. By 
H. KYNASTON, M.A., Head Master of Cheltenham College. Second 
Edition. Extra fcap. 8vo, 4s. 6d. 

Xenophon. Selections (for Schools). With 
Notes and Maps. 
Bedford School. Part I. Third Edition. Extra {cap 8vo, 35. 6d. 

Xenophon’s Anabasis. Easy Selections | 
adapted from. With Vocabulary. By J.S. PHILLPOTTS andC. S. 
JERRAM. Extra feap. 8vo, 3s. 6d. 

Specimens of Greek Dialects; being a Fourth 
Greek Reader. With Introductions and Notes. By W. W. MERRY, 
M.A. Extra fcap. 8vo, 4s. 6d. 

Fifth Greek Reader. Part I. Selections 
from Greek Epic and Dramatic Poetry, with Introductions and Notes. 
By EVELYN ABBOTT, M.A. Extra fcap. 8vo, 4s. 6d 

Manual of Comparative Philology, as applied 
to the Illustration of Greek and Latin Inflections. By T, L. PAPIL- 
LON, M.A. Crown 8vo, 7s. 6d. 

An Elementary Latin Grammar. By John 
B, ALLEN, M.A., Head Master of Perse Grammar School, Cambridge. 
Extra fcap. 8vo, 2s. 6d. 

A First Latin Exercise Book. By the same 
Author. Extra fcap. 8vo, 2s. 6a. 

A First Latin Reader. By T.J. Nunns, M.A. 
Extr fcap. 8vo, 2s. 

Cesar. The Commentaries (for Schools). 
By C. E. MOBERLEY, M.A., Assistant-Master in Rugby School. 


The Gallic War. With Notes and Maps. Second Edition. Extra fcap. 
8vo, 4s. 6¢.—The Civil War, 3s. 6¢.—The Civil War, Book L., 2s. 


Cicero’s Philippic Orations. With Notes. 
By J. R. KING, M.A. 8vo, ros. 6d. 

Cicero.—Select Letters. With English In- 
troductions, Notes, and Appendices. By ALBERT WATSON, M.A, 
Second Edition. 8vo, 18s. 

Cicero.--Select Letters. Text. By the same 
Editor. Extra fcap. 8vo, 45. 


| Cornelius Nepos. 


| Horace. 


Cicero.—Selected Letters (for Schools). With 
Notes. By C. E. PRICHARD, M.A., and E. R. BERNARD, M.A. 
Extra fcap. 8vo, 3s. 

| Cicero. Selection of Interesting and De- 
scriptive Passages. With Notes. By HENRY WALFORD, M.A, 
Assistant-Master at Haileybury College. In Three Parts. Second 
Edition. Extra fcap. 8vo, 4s. 6¢. Each Part separately, limp, rs. 6d. 

| Cicero pro Cluentio. With Introduction and 
Notes. By W. RAMSAY, M.A. Edited by G. G. Ramsay, M.A. 


Extra feap. 8vo, 35. 6d. 

With Notes. By Oscar 
BROWNING, M.A. Extra fcap. 8vo, 2s. 6d. 
With a Commentary. Vol. I. 


The Odes, Carmen Seculare, and Epodes By EDWARD C. WICK- 
HAM, M.A., Head Master of Wellington College 8vo, 12s. 


| Livy, Books I.—X. By Professor]. R. Seeley, 


| Livy. Selections (for Schools). 


| Persius.—The Satires. 


M.A. Book I. Second Edition. 8vo, 6s. 


With Notes 
and Maps. By H. LEE- canna, M.A., Assistant-Master in Rugby 
School. Extia fcap. 8vo. In Three Parts, iimp, each 15. 6d. 

Ovid. Selections for the Use of Schools. 
With Introductions, Notes, &c. By W. RAMSAY, M.A. Edited by 
G. G. Ramsay, M.A. Second Edition. Extra fcap. 8vo, 5s. 6d. 

With a Translation 

and Commentary by Professor CONINGTON. Edited by Henry 

Nettiesuip, M.A. Second Edition. 8vo, 7s. 6d. 


| Pliny.—Selected Letters (for Schools). With 


— By C. E. PRICHARD, M.A., and E. R. BERNARD, 
A. 


35 


| Roman Poets of the Augustan Age—Virgil. 
} By W. Y. SELLAR, M.A. 


Selections from 


8vo, 145. 
the less 
NORTH PINDER, M.A. 


known Latin 
POETS. By} 8vo, 155. 


| Fragments and Specimens of Early Latin. 


By J. S. PHILLPOTTS, B.C.L., Head Master of | 





With Introductions and Notes. 8vo, 
18s. 
| Passages for Translation into Latin. For 


the Use of Passmen and others. Selected by J. ¥. SARGENT, M.A. 
Third Edition. Extra fcap. 8vo, 2s. 6d. 


MENTAL AND MORAL PHILOSOPHY. 
The Elements of Deductive Logic, designed 


mainly for the Use of Junior Students in the Universities. By T. 
FOWLER, M.A, Professor of Logic, Oxford. Fifth Edition, with a 
Collection of Examples. Extra fcap. 8vo, 3s. 6d. 

The Elements of Inductive Logic, designed 
mainly for tle Use of Students in the Universities. By the same Author. 
Second Edition. Extra fcap. 8vo, 6s. 

Selections from Berkeley, with an Introduc- 


tion and Notes. For the Use of Students in the Universities. By Pro- 
fessor A. C. FRASER, LL.D. Crown 8vo, 7s. 6d. 


By J. WORDSWORTH, M.A. 


|A Manual of Political Economy. For the 


By J. E. THOROLD ROGERS, M.A. Second Edi- 


MATHEMATICS, &c. 


The Scholar’s Arithmetic. With Answers 
tothe Examples. By L. HENSLEY, M.A. Crown 8vo, 4s. 6d. 


The Scholar’s Algebra. An Introductory 


Work on Algebra. By the same Author. Crown 8vo, 4s. 6d. 


Bookkeeping. By R. G. C. Hamilton and 
JOHN BALL, Co-Examiners in Bookkeeping for the Society of Arts. 
New and Enlarged Edition, Extra fcap. 8vo, 2s. 


A Treatise on Electricity and Magnetism. 
By Professor CLERK MAXWELL, M.A, F.R.S. 2 vols. 8vo, 


12. 115. 6d. 


Use of Schools. 
tion. 45. 6d. 


*,." Complete Lists of the Clarendon Press Publications forwarded on application to the Publishers, 


Oxford ; Printed at the CLARENDON PRESS, and Published by MACMILLAN & CO., London, Publishers to 
the University. 
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BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Zimes, February 1, 
1877, the Evening Standard, February 2, 1877, &c. 

‘* Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”— Report of Roval Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 





t ee 


—e EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 








In Two Vols., royal 8vo, with numerous Jllustrations by Zwecker, and Maps, price 42s, 


THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS, 


With a STUDY of the RELATIONS of LIVING and EXTINCT FAUNAS as ELUCIDATING the past CHANGES 
of the EARTH’S SURFACE, 


BY ALFRED RUSSEL WALLACE. 


The Zimes of May 21st says :—‘‘ Altogether it is a wonderful and fascinating story, whatever objections may be taken to theories 
founded upon it. Mr. Wallace has not attempted to add to its interest by any adornments of style ; he has given a simple and 
clear statement of intrinsically interesting facts, and what he considers to be legitimate inductions from them. Naturalists ought to 
be grateful to him for having undertaken so toilsome a task.. The work, indeed, is a credit to all concerned—the author, the 
publishers, the artist (unfortunately now no more) of the attractive illustrations, and last, but by no means least, Mr. Stanford’s 
map-designer.” 

By the same Author. 

THE MALAY ARCHIPELAGO: the LAND of the ORANG-UTAN and the BIRD of 
PARADISE. A Narrative of Travel, with Studies of Man and Nature. With Maps and Illustrations. Fifth Edition 
Crown 8vo. 75. 6d. 

CONTRIBUTIONS TO THE THEORY OF NATURAL SELECTION. A Series of 
ESSAYS. Third Edition, Crown 8vo. 8s. 6d. 


MACMILLAN AND CO., LONDON. 
PRICE ONE GUINEA, SUPER ROYAL QUARTO, 


THE LIFE AND HABITS OF WILD ANIMALS. 


ILLUSTRATED BY DESIGNS BY 


: JOSEPH WOLF. 
ENGRAVED BY J. W. AND EDWARD WHYMPER. 
WITH DESCRIPTIVE LETTERPRESS BY DANIEL GIRAUD ELLIOT, F.LS., F.Z.S, 


LIST OF ILLUSTRATIONS. 


Wuo Comes HERE? | GLEANERS OF THE SEA. } RIVAL MONARCHS. 

A HAIRBREADTH ESCAPE, THE SIESTA, THE KING OF BEASTS, 
THE STRUGGLE. } A TROPICAL BATHING PLACE, THE SHADOW DANCE, 
BrvuInN AT Bay. HuNTED Down. CATCHING A TARTAR. 
THE ISLAND SANCTUARY, A RACE FOR LIFE, THE AMBUSCADE, 

At CLOSE QUARTERS. A Happy FamI_y. THE AVALANCHE. 
STRATEGY versus STRENGTH. MATERNAL COURAGE. 


This is the last Series of Drawings which will be made by Mr. Wolf upon wood or upon stone, and it unquestionably contains 
the most beautifu! and original designs that have ever proceeded from his pencil. The size of the Engravings is 8 x 6 inches, and 
they are printed on the finest toned paper. 


Also a FINE EDITION in Royal Folio, Proofs before Letters, each Proof signed by the Engraver, elegantly bound in 
French Levant morocco. 


As this Edition is strictly limited to 200 Copies, the price is certain to rise considerably. 
MACMILLAN AND CO., LONDON. 


Printed by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Ptreet, in the City of London and published by 
MAcMILLAN AND Co., at the Office, 22, Bond Street, New York.—THurspay, July 26, 1877. 
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BROWNING’S SPECTROSCOPES. 
IDENT’S SPESTROSCOPE, 


red Cabinet, £5 10s. Od. 





sories Phis insteument has < ism of extremely « 
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THE MODEL 
In Polished Mi 
This instrument has 

eye-pieces, rack motion 

screw motion to vernier. 


the D lines. 


Catalocne 
Chart of t 
the Spectra 
troscope, ¢ 
and Nebu 
of the Chem 
scope, the Micro-Spe 
trum Apnaratus, wit 
Price One Shilling and S 
Stamps. : == 


JOHN BROWNING, 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THI 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES 01 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, THE U.S. NAVAL OBSERVATORY, &c., &c. 
63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C. 
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MICROSCOPIC OBJECTS 
Of the highest attainable perfection, illustrating «Ba wy Bm y 
Botany, Entomology, and every branch of Microscopical 
Miller’s New Typen Plates and Objects. Nobert’s es. All Re 
and requisites for mounting. Unequalled Student's amopenenens with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. on, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


UNIVERSITY COLLEGE, LONDON. 


The GOLDSMID PROFESSORSHIP OF GEOLOGY is Vacant» 
in consequence of the resignation of Prof. Morris. An Endowment of £32 

er annum is attached to the Chair. Applications for the appointment will 
Be received on or before October 1, at the office of the College, where further 
information may be obtained, 





TALFOURD ELY, M.A., Secretary. 


UNIVERSITY COLLEGE, BRISTOL. 

ONE CHEMICAL SCHOLARSHIP of £25, and Three General of 
£15 each, opea to Women as well as Men, will be offered in OCTOBER 
next. For particulars apply to EpwarpD Stock, Secretary. 

SCHOLARSHIPS FOR WOMEN.—Four or more of £15 to £50 each, 
will also be offered by the Clifton Association for the Higher Education of 
Women. Further particulars may be obtained from Miss C. Winkworth, 
21, Victoria Square, Clifton, or from the Secretary, as above. 


UNIVERSITY COLLEGE, BRISTOL. 


MATHEMATICS AND APPLIED MECHANICS. 


The Council invite Applications for a LECTURESHIP on Mathematics 
and Applied Mechanics for the academic year commencing in October next. 
The -tipend will be £200, together with one-half of the students’ fees. 

Further information may be obtained from the Principal on application to 


EDWARD STOCK, Secretary. 
WESTMINSTER HOSPITAL. 


Classes for the Preliminary Scientific (M.B.) Examination will be held 
from October to July. 
Mechanical and — Philosophyv—Rev. P. Macnus, B.A Lond. 
Chemistry—Dr. Dupre, F.R.S. 
Botany—H. W. S. Wors.ey-Eenison, F,L.S. 
te hig 
Fees to Students of the Hospital, 9 Guineas ; to others, 12 Guineas. 
Students may enter to a Single Course. 
The Session of the Medical School will commence on October 1, when 
‘Tree Entrance Scholarships will be offered for competition, value £100, 
50, and £20, respectively. Full particulars on application. 


GEORGE COWELL, Dean. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, E.R. S.; Dr. Voelcker, 


F. RS; Dr. Williamson, F.R.S. 
ES Mae C. WILLMORE, Principal. 
ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the contents Ruagitein 
Boards. Fees moederate.—Apply to Prof. GARDNER, at the Roy: 
Polytechnic, or 44, Berners Street, W. 

The Summer Term commences Friday, May 4th. 


WANTED.—NATURE, Numbers 224 and 


227.—Address KjopxNHAVN, care of Publishers of NATURE, 29, Bed- 
ford Street, Strand, W.C. 


A CATALOGUE of ELEMENTARY COL- 
lections of Minerals, “+ and Rocks in Cabinets. The Student’s 
Pocket Blowpipe Case, &c., &c., &c. Minerals, Fossils, and Reeks in 
Great Variety always in Stock, from which may be Selected Single 
Specimens at Reasonable Kates. Selections sent on Approval. Cabinets, 
tiooks, Charts, Casts. Models of Crystals, Hammers, Collecting Bags, 
Hammer Holders, Cement, Tablet Wood, Cardboard Trays, Glass 
Capped Boxes, Minerals for Chemical Analysis, and all Appliances in 
Stock or to Urder, of 


THOMAS J. DOWNING, 
MINERALOGIST AND GEOLOGIST, 
38, WHISKIN STREET, LONDON, E.C. 
Post Free. 


LONDON CLAY FOSSILS from SHEPPY. 
Fruits, Bones, Shells, Crustaceans, &c.; 100 unnamed, or 50 named 
Specimens (25 Species), 5s. Carriage paid to London.—W. H. Suxus- 
SOLE, Sheerness-on-Sea, 

The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 
Unsoticitep Testimony.—"‘ I am much pleased with & fossils.” 

Grammar School, Tuxford, OHN DUFTY, 

goth May, 1877. Nitead Master. 
































CHEMICAL AND PHYSICAL APPARATUS, 
MEDICAL COILS, &c. 


Sets of A y the Government Schools, and according 
to a Valentan’s = Book of Chemistry,” Professor Attfield’s 


** Manual of Chemistry,” &c., always in Stock. 


AUG. BEL & CO., 


34, MAIDEN LANE, STRAND. 
Purchasers of the Stock of A. and M. Zimmermann. 


TO MUSEUMS, &c. 
Mr. DAMON 
SUPPLIES NAMED COLLECTIONS IN 


SHELLS, FOSSILS, MINERALS, AND ROCKS, 


Of which he has Typical and other Collections adopted by the 
Loan and Educational Museums of South Kensington. An 
Abridged Catalogue free. 

Weymouth. 


CASTLETON, DERBYSHIRE, 
JOHN TYM is now enabled to offer the 


following rare and interesting Collections :— 
Palzolithic, 30 Specimens (including Teeth, &c., of Rhinoceros, £ 
Bison, Reindeer, Hyzna, &c., and Casts of Implements)... I 
° 
° 
5 











Cresswell Caves, 18 Specimens ove ove ove ee 
Windy Knoll Fissure, 15 Specimens ... os ous - 
Pleistocene Fauna (a splendid set), 100 Specimens eve 
Flint Flakes from 6¢. each. 

Catalogues post free. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Natures last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have beea distributed among the Subscribers. Papers containing the 

iculars of Subscription may be obtained by writing to Tuomas FLoyp, 
Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. : a 


GEOLOGY.—In the Preface to the Student’s 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 

—* As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

roo Specimens, in Cabinet, with 3 Trays .. 

200 Specimens, in Cabinet, with 5 Trays ... .. 

300 Specimens, in Cabinet, with 9 Drawers... 

40o Specimens, in Cabinet, with 13 Drawers... « 

More extensive Collections at 50 to 5,000 Guineas each. 


TO MINERALOGISTS. 


THOS. D. RUSSELL 

Has new on hand a large number of select Minerals, con- 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganite, Cassi- 
terite, Cerussite, Pyromorphite, Specular Iron, Limonite, 
Goethite, Marcasite, Cuprite, &c. The Minerals are about 1} 
to 2 inches square, and are offered for sale at 6s. to 9s. per 
dozen specimens. Parcels sent for selection to known or 
approved applicants. Catalogue of Collections of Fossils, 

Microscopic Objects, Crustacea, &c., post-free. 

THOMAS D. RUSSELL, 

48, ESSEX STREET, STRAND, W.C. 


ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 
Igneous, Metamorphic, and tary. 
HOW & CO.’S ONEW a _ERGCULAR MICROSCOPE 
HOW’S STUDENT'S MICROSCOPE, 45 55. 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY. 
How & Co.'s Series of Codeaienl Biageme Diagrams for the Lantern, a ery, of 
Sections of Strata, Groups of Fossils, Restorations of Extinct A’ &c. 


Catalogu: A 
Catalogue of Lanterns, Dissolving. View ae and Photo. Slides, New 
JAMES HOW &°CO,, 


dition, in 
2, Foster 


(Late Lane), 
5 ST. BRIDE STREET, LONDON. 
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Sale bp Auction. 


Valuable Library of the late John Russell Reeves, Esq., F.R.S., F.L.S. 


' 
Messrs. SOTHEBY, WILKINSON, and 
HODGE will SELL by AUCTION, at their House, No. 13, Welling- 
ton Street, Strand, W.C., on FRIDAY, August 10, 1877, and following 
day, at x o'clock precisely, the valuable LIBRARY of the late John 
Russell Reeves, Esq., F.R.S., F.L.S., comprising many splendid works 
on Natural History, including a complete series of Gould’s magnificent 
publications—Curtis’s Botanical Magazine, 105 vols.—Curtis’s British 
Entomology, 16 vols. —Doubleday and Westwood’s Diurnal Lepidop- 
tera, 2 vols.; Gray's Genera of Birds, 3 vols. ; Lowe’s Ferns, 8 vols. ; 
Shaw’s General Zoology and Zoological Lectures, 30 vols. ; Sowerby's 
English Botany, with Supplement and Appendix, 41 vols. ; Sowerby’s 
Genera of Sheils, 2 vols.—Publications of the Royal, Geological, Hor- | 
ticultural, Linnzan, and Zoological Societies. —Reeves’s ‘Conchologia 
Systematica and Iconica, 2¢ vols ; Seemann’s Flora Vitiensis—Wallich’s 
Plante Asiatic Rariores, 3 vols. —Wilsou and Bonaparte’s American 
Ornithology, 12 vols., and numerous other works on the subject ; also, 
splendid books of prints, among which an original and extensive Series 
of Gillray’s Caricatures, in 16 portfolios, Hogarth’s Works, Illustrated 
London News, 67 vols. ; Albuta of Photographs, &c. ; Standard Works, 
in all classes of literature, and chemical and mathematical instruments, 
barrel organ, model of Japanese farm, cases of stuffed birds, &c.—May 
be viewed two days prior. Catalogues may be had; if by post, on 
receipt Of two stamps. 


NOTICE TO SCIENCE TEACHERS, & 

In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &c., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 38. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 








WANTED, an APPOINTMENT by a 
scientifically-educated Gentleman. Experienced Naturalist, Correspon 
dent in Languages. Highest references. — Apply to NATURALIST, care 
of the Publishers of NaATuRE, 29, Bedford Street, Strand, W.C. 


AGRADUATE in HONORS, Lond., teaches 
Mathematics, Chemistry (including Analysis), Physics, Botany, &c. 
Experienced and successful in preparing pupils for examinations. 
Highest references. Terms moderate. —b.Sc., 44, Alexandra Road, 
Kilburn Park. N.W. 


A GENTLEMAN, general education good, 
scientific special, desires to conduct Science Classes, or deliver Lectures, 
in or near London.—Address RoyaL-Exuisiriongr R.S.M., care of 
Publishers of NATURE, 29, Bedford Street. 


THE QUARTERLY REVIEW, 
No. 287, is published THIS DAY. 
CoNTENTS. 


I.—THE FIRST LORD ABINGER AND THE BAR. 
Il—RECENT DISCOVERIES IN ART AND ARCHAOLOGY 
IN ROME 


OME. 
IIL—OXFORD GOSSIP IN THE SEVENTEENTH CENTURY. 
IV._ECONOMICAL FACTS AND ECONOMICAL FALLACIES. 
V.-SCIENCE OF ELECTRICITY AS APPLIED IN PEACE 
AND WAR. 
VI.—NEW GUINEA AND POLYNESIA 
VIL—WAR IN THE EaST 
lI.—THE PRIEST IN ABSOLUTION AND THE RIDSDALE 
JUDGMENT. 
IX.-NATIONAL INTERESTS AND NATIONAL MORALITY. 


JOHN MURRAY, Albemarle Street. 





“THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 








AND FARMERS’ CHRONICLE, 
Edited by Joun ALGERNoN CLARKE, Secretary to the Central Chamber 
of Agriculture, 


Devotes special attention to the discussions and proceedjngs of the Chambers 


of Agriculture of Great Britain (which now number upwards of 18,000 


members), besides giving original papers on practical farming, and a mass of | 


intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 15s, a year post free. 

Published by W. PICKERING, at, Arundel Street, Scand, WC 


The JOURNAL of APPLIED SCIENCES 


for AUGUST, price 4¢@., contains—Notes on Varieties of Coffee cult 
vated m Trinidad by the Government Botanist; Liberian, Narrow-leaved 
Java, Dominica, Souffrine, and Bengal—The Age of Trees—Progress in 
the Distribution and Culture of Economic Plants from Kew Gardens— 
Mannite from the Olive—The Natural History of Sponges—The Manu- 
facture of Palm Oil in Africa—Production of Salt in England —Aathra- 
cite Coke—Timber Distribution in West Virginia—Eburine, a new 
Manufacture—American Iron Trade—Transparent Gold and Gold Pro- 
duction—Among Ants—Silk Production. 


KENT & CO., Paternoster Row, and all Booksellers 
Office, 29, Cheapside. 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held ou 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotiand, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. : 

For ere addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 34d. Annual Subscription, payable in advance, 145. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rs5th of the month, price 4d. ; Subscription per 
Annum, post free in Great Britain, gs. 


CONTENTS FOR JULY 15. 

1.—Michael Faraday. (With Portrait.) 
2.—The Importance of a General System of Simultaneous Observation of 

Atmospheric Electricity. 
3-—On Recent Improvements in the Hughes Apparatus, and a New 

Method of Translation with this Apparatus. (Iliustrated.) 
4 —Lighting Street Lamps by Electricity. 
5.—Notes. 
6.—Traflic Receipts. 
7-—City Notes. 
8.— Physical Society. 
g.—Claymond and Wray Thermopiles, 

Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


“That excellent periodical Tus Garpan.”—Professor Owzn. 


THE GARDEN: A Weekly Illustrated 
of Gardening in all its Branches. Founded and Conducted by 
- ROBINSON, F.L.S., Author of “ Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 
‘*Mr. Robinson’s valuable and elegant weekly.”"—Saturday Xeview, 








|; Aug. zoth, 1872. 


The following are some of the subjects regularly treated of in its pages 
The Flower Garden. 
Landscape Gardening. 
The Fruit Garden. 
Garden Structures. 
Room and Window Gardens. 
Notes and Questions. | The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. | The Kitchen Garden. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 644. 
Terms ot Subscription.—Sent direct from the Office in London, post free, 
ayable in advance—For One Year. 26s. ; Half a Year, 14s. ; Quarter of a 
ear, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Cowden. 2 Sonthampton Street. Covent Garden, London, W.C. 





THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Henry Trimey, M.B., F.L.S., British Museum ; assisted by 
S. le M. Mocrs, F.L.S., Royal Herbarium, Kew. 
Subscriptions for 1877 (12s. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 


| 1876 (price 16s. 6¢. bound in cloth), also covers for the volume (price rs.), 


and back numbers. 
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“Every Officer of Health should obtain a Copy of this Work.” 





NOW READY, 


SECOND EDITION 


GRIFFIN’S CATALOGUE, 


ENTIRELY REVISED, 
AND PUBLISHED AT GREATLY REDUCED PRICES, 
Being the largest, most complete, and cheapest List of Apparatus ever placed before the Public. 





CHEMICAL HANDICRAFT, 


A CLASSIFIED AND DESCRIPTIVE 
CATALOGUE OF CHEMICAL APPARATUS, with copious Explanatory Notes, 


By JOHN J. GRIFFIN, FCS. 


In demy 8vo. 


480 pages, illustrated by 1,600 Woodcuts. 


Price 4s., bound in cloth. Postage 7d. 





PUBLISHED BY 


JOHN GRIFFIN 
CHEMICAL AND PHILOSOPHICAL 
COVENT GARDEN, W.. 


22, GARRICK STREET, 





Recently published in 8vo, 10s. 6d, 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 


“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


** An able and exhaustive inquiry.”—Pudlic Health. 


“* A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is tull of suggestions, and one which all physicians who 
clan to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

** Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be grateful to Dr. Maclagan 
for showing the actual position of the advocates of the germ theory at the 
present time.”"—Lendon Medical Record., 


MACMILLAN & CO., London, 





Fourth edition, with 


Scale 12 miles to an inch; Size, 36 inches by 42. 
Mounted in Case, 


Corrections and Additions. Price in Sheet, 12. 5s. 


1/. 10s.; on Roller, Varnished, 17. 12s., 


GEOLOGICAL MAP OF ENGLAND 
AND WALES, 


By PROFESSOR RAMSAY, L.LD. F.R.S. and G.S., 


Director-General of the Geological Surveys of the United Kingdom. 
This Map shows all the Railways, Roads, &c., and when Mounted 
in Case folds into a convenient pocket size, making an excellent Travelling 
Map. 
London: EDWARD STANFORD, 55, Charing Cross, S.W. 





THE “HANSA,” 
Published since ste! in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent si ppemep aes and yom d wrong Subseri — 
at any time ; preceding numbers of furnished subsequently. 
x2s. for twelve months. Advertisements oft a line, widely spread by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion, Business 
Office Aug. Meyer and Di ambi , Alterwall, 28. Edited by 
W.Y¥. FRunpen, M. R., Hamburgh, Alexander treet, 8. 
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‘Vfa > 
& SONS; 
INSTRUMENT MAKERS, 





BRYCE M. WRIGHT'S LATEST ARRIVALS. 


MINERALS. —Rittingerite, Schr Schréckeringite, Rogersite on 
Samarskite, Native Silvers from Kingsberg, Phenakites, &e, 

GEMS.—White Aquamarines, Cut Green Garnets, Peridots, 
Opals (black), &c. 

SHELLS.—New Volutes from Japan, Phorus conchologius, 
Fusus Pagodus, &c. 

STONE IMPLEMENTS.—Collection of M. 
Beaumont. 

N.B.—The unique White Aquamarine being disposed of, is on 

longer on view. 


BRYCE M. WRIGHT, F.R.GS., &c., 


g0, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


Elie de 





GEOLOGY of WEYMOUTH and PORT- 
LAND, by R. DAMON, F.G.S. With Plates of Fossils, Sections and 
Coast Views. Price 3s, 6¢., or with coloured Geological Map, ss. 
Sent post free. 

Weymouth. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. Dovetss, R. McLacutan, F. ' S., E. C. Rvs, F.ZS. 
. STAINTON, F, 

This Magazine, Wii ose in 1864, contains pair articles and ape 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per teat post-free. The volumes com- 
mence with the June number in ea 

Vols. I. to V. strongly bound in cloth) may be btained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols, may be had sep ly or at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 














N.B.—Communications, &c., should be sent to the Editors at the above 
address, 
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FOR SALE.—4-prism SPECTROSCOPE | 
by BROWNING, £20—cost £40 10s. Also Induction Coil by Apps, | 

yp oe more than double. Both Instruments as good as new, can | 

be seen at Mr. J. C. STEVENS’, 38, King Street, Covent Garden, | 
London. | 





“NATURE.” 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
PRICE FOURPENCE, 


CONTENTS OF THE NUMBER FOR FULY 26, 1877. 


A Manchester University. 
Watson on the Kinetic Theory of Gases. By Prof. J. Clerk Maxwell, 
F.RS. 


Our Book Shelf :— 
“ Report on the Progress and Condition of the Royal Gardens at Kew 


during the Year 1876.” 
‘“* Natural History Transactions of Northumberland and Durham.” 
Letters to the Editor :— 
The Jnflexible.—Dr. Joseph Woolley. 
The Manufacture of Leading Articles.—H. Baden Pritchard. 
The Fish-sheltering Medusa.—George J. Romanes. 
Phyllotaxis.—W. E. Hart. 
Printing and Calico Printing. —Henry Cecil. 
The Visit of the British Association to Plymouth. 
The Gorilla. 
Brisinga. (With Illustration.) 
A Remarkable Deformity of the Tecth among the Inhabitants of the Ad- 
miralty Isles. (With Illustrations.) 
Rainfall and Sun-Spots. 
Geological Notes :— 
German Geological Surveys—(r1) Austria. 
(2) Province of Prussia. 
Geological Survey of Newfoundland. 
Chemical Notes :— 
New Chromium and Manganese Compounds. 
Complex Inorganic Acids. 
A Supposed New Metal ** Davium.” 
Effect of Pressure on Chemical Action. 
Amount of Oxygen contained in Sea-Water at different Depths. 
Our Astronomical Column :— 
The Total Solar Eclipse of 1605, October 12. 
The Binary Star a Centauri. 
Mira Ceti. 
D’Arrest’s Comet. 
Notes. 
Astronomical Symbolism of the East. 
The Norwegian Expedition to the North Sea. 
University and Educational Intelligence. 
Scientific Serials. 
Societies and Academies. 


29 AND 30, BEDFORD STREET, STRAND, LONDON. 


“NATURE.” 

Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. 64. Half-yearly, 
gs. 6d, Quarterly, 5s. 

Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 

relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 215. each. 

Volumes XI., XII., XIIL., and XIV.,cloth, price ros. 6¢. each 

Cloth Cases for binding all the volumes, price Is. 6¢. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any or newsagent, or at tbe 
Office. 


DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been —t 
by the principal Banks, Public = -— Railway Companies throug! 
relan 
It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
is chenuly to-men, ond net Hai to moment of writing. 
ot. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street; Wm, Matuer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of 











all Stationers, 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appl for the p ion of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the warid 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offexed to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe im any storm. 
R. 8S. NEWALL & CO., 130, STRAND, W.C. 

36, WATERLOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 
MANU FACTORY—GATESHEAD-ON-TYNE. 


OPTICIANS: 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6d. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings ef Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from £3 105. to £a1. 











172, 


Specimen Curves drawn on card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 1s. 





Price Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, 2d. 
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PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 


THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 


3 “*A most and delicious valuable article.”— 
= be 7 5S Standard. 
“The Caracas Cocoa of such choice quality.” 


—Food, Water, and Air, edited by Dr. 


_CARACAS 
wom COCOA 





CENTENNIAL PRIZE MEDAL 
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A PERFECT BLOWPIPE 
FOR ALL PURPOSES. 
FILETCHER’S PATENT, 








1877. 


FLETCHER’S Jet Linen Marker, a marking ink requiring absolutely no 
trouble to use. No hot iron mixing, or waste ; perfectly fast and works 
weil with pen, stencil plate,or stamp. 1s., post free, 


THOS. FLETCHER, 
‘MUSEUM STREET, WARRINGTON. 





5,600 £1 SHARES (fully paid) in a First- 


Class Mining Company for SALE, under peculiar circumstances. 
Investors or Speculators can make large profits by buying any portion 
of the above. The owner, going abroad, will sacrifice for immediate 
cash.—Full particulars of Messrs. PAUL and CO. » 5 Finsbury 
Chambers, London Wall, London, E.C, 





INVESTMENTS.—Parties desirous of In- 


vesting to advantage, either for a large percentage or rise in price of 
Shares, should immediately communicate with Messrs. PAUL and CO., 
5» aw pecan London Wall, London, E.C. 


MINING INVESTMENT in CARDIGAN- 


SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 
10,000 in £1 Shares. Fully Paid and no Further Liability. T. P. 
‘THOMAS calls the attention of his Friends and the Public to the above, 
which he is confident will make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future success. In estimating the profits likely to be made he 
may be “considered too sanguine, therefore he will simply give below a List 
of the Mines in the rmmedtate district, in similar stratification, and with 
similar appearances to TYN-Y-FRon. Cwm ErrFIN upon a small outlay paid 
£47,000 in Dividends ; GoGINAN upon an outlay of €500 paid £80,000 in 
Dividends ; CwmysTwiTH upon a very small outlay paid £200,000 in Divi- 
dends ; East DARREN upon an outlay of £30 per Share has paid in Dividends 
£235 10s. od. per Share; LissurNe upon an outlay of £18 15s. od. per 
share has paid in Dividends £581 10s. Od. per Share and still paying. 
T. P. THOMAS is ina position to supply Shares and will forward upon 
Application all further Par‘iculars, Prospectuses, and Reports of the most 
Eminent Practical Engineers fully acquainted with the Mines of the Dis- 
rict.—T. P. ‘THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business in Shares 
of every description for pencil or sellers. 


IN 8vo, PRICE 6s. 


MUSICAL INTERVALS AND 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 


With an Account of an Enharmonic Harmonium exhibited at the Loan 

Collection of Scientific Instruments at South Kensington, 1876; also of 

an Enharmonic Organ exhibited to the Musical Association of London, 
May, 1875. 


BY R. H. BOSANQUET, 


Fellow of St. John’s College, Oxford. 
MACMILLAN anp CO.,, London. 


i 
ILLUSTRATED LIST ON APPLICATION. 


|| MICROSCOPES, OBJECTIVES, &e, 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 





| _ The Medal and Highest Award has been given for Design, 
| Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


AGENTS, U.S.A. :—INDUSTRIAL PUBLICATION CO., 
176, Broadway, New Yor! 





! 

| Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
| ailed abroad free. 
| 
| 
| 





JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 


Price Lists on Application. 
W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
| 11 & 12, BEAK STREET, REGENT STREET, W. 


MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 85. 64. 

CRYSTALS, tea Axis, Dichroism, &c., mounted for above, 
in simi 

BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6d. 

FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 6d. each ; 
Set of Nine, 12. 10s. 








ALSO, 
Philosophical Apparatus of every Description, 


Illustrated fed C atalogue, Sixpence, 


RUPT URES —BY R ROYAL LETTERS PATENT. 


WHit® S MOC-MAIN LEVER TRUSS 
is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel ng, so often hurtful in its os! is here avoided ; a 
soft bandage being worn round the ly, while the requisite 

\ resis! — Fiiv is —_ by the MOGMAIN PAD ana 
' PATE ry My tting with so much ease and closeness 
, that it cannot be detected, and may be worn during sleep. A 

descriptive Pte te may be had, a the Truss (which cannot 
fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., 215., 26s. 6¢., and 315. 6d. 
os ble ,, 315. ‘6d., 42s., and 52s. } 
o Umbilical ,, 42s. and 525. 6d. 


Post Office Orders to be made payable o John White, Post Office, Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 
é&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawn 


on over an ordinary stocking. Price 4s. 6d., 7s.6a. 108., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


HOLLOWAY’ PILLS Ieee 


i MH MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBiLITY, and is unequalled in Female Complaints, 





Post 
free. 
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EDUCATIONAL BOOKS. 


MATHEMATICS. 


Arithmetic in Theory and Practice. By J. 
BROOK-SMITH, M.A., LL.B., St. John’s College, -olos 5 Bar- 
rister-at-Law; one "of the Masters of Cheltenham College. New Edition, 
revised. Complete, crown 8vo. 45. 6d. 


An Introduction to the Theory of Electricity. 
ne CUMMING, M.A. With Illustrations. Crown 8vo. 
5. . 


Euclidian Geometry. By Francis Cuthbert- 
SON, M.A, LL.D., Head Mathematical Master of the City of London 
School, Extra feap. 8vo. 45. 6d. 


Works by the Rev. T. Dalton, M.A., As- 


sistant Master of Eton College. 


Rules and Examples in Arithmetic. 
Edition. 18mo, cloth. 2s. 6d. 


Rules and Examples in Algebra. 


18mo. 2s. PartII. 18mo. 2s. 6d. 


Geometrical Treatise on Conic Sections. 
Ry W. H. DREW, M.A., St. John’s College, Cambridge. Fifth Edi- 
tion, enlarged. Crown 8vo. 5s. SOLUTIONS, 4s. 6. 


Notebook on Practical Solid or Descriptive 
GEOMETRY. 
H. EDGAR, M.A., and G. S. PRITCHARD. 
and enlarged. Globe 8vo. 35. 


Algebraical Exercises. 
ranged. By the Rev. C. A. JONES, M.A., 
f.A., F.R.A.S., Mathematical Masters of Westminster School. 
Edition. 18mo. cloth. 2s. 6d. 


Introduction to Quaternions, with numerous 
examples. By P. KELLAND, M.A., F.R.S., and P. G. TAIT, M.A., 
Professors in the Department of Mathematics in the University of 
Edinburgh. Crown 8vo. 75. 6d. 

A Geometrical Note-Book, containing Easy 


Problems in pag pe pon Bee KIT to the Study of Geo- 
metry. For the Use of Schools. E. KITCHENER, M.A., 
Mathematical Master at Rugby. "Third Edition. 4to. 2s. 


Works by S. Parkinson, D.D., F.R.S., Tutor 


and Prelector of St. John’s College, Cambridge. 
An Elementary Treatise on Mechanics. 


New 


Part I. 


Third Edition, revised 


Progressively ar- 
and C. H. CHEYNE, 


For the Use of the Junior Classes 
Higher Classes in Schools. With a Collection of Examples. 
Fifth Edition, revised. Crown 8vo, cloth. gs. 62. 
A Treatise on Optics. Third Edition, re- 
vised and enlarged. Crown 8vo, cloth. 1os. 6d. 
Elementary Hydrostatics. With Numerous 
Examples. By J. B. PHEAR, M.A., Fellow and late Assistant Tutor of 
Clare College, Cambridge. Fourth Edition. Crown 8vo, cloth. 5s. 6d. 
Lessons on Rigid Dynamics. By the Rev. 
G. PIRIE, M.A., Fellow and Tutor of Queen's College, Cambridge. 
Crown 8vo. 6s. 
An Elementary Treatise on Conic Sections 
AND ALGEBRAIC GEOMETRY. With numerous Examples and 


Hints for their Solution; especially designed for the Use of Beginners 
By G.H. PUCKLE, M.A. New Edition, revised and enlarged. Crown 
8vo, cloth. 7s. 6.2. 


BY THE 


REV. BARNARD SMITH, M.A., 
Arithmetic and Algebra, in their Principles 


and Application. Thirteenth Edition, carefully revised. Crown 8vo. 
10s. 6d. 


Arithmetic for Schools. New Edition. 


Crown 8vo, cloth. 4s. 6d. Key, 8s. 6d. 


Exercises in Arithmetic. With Answers. 
Crown 8vo, limp cloth. 2s. 6d. 


Or sold separately, Part I. 1s. ; Part II. 1s.; Answers, 62. 


School Class-Book of Arithmetic. 18mo, 
cloth. P Or sold separatively, Parts I. and II. 10d. each; Part III. 15. 
Key, 6s. €d, ; or 3 Parts, 25. 6d. ea 


MACMILLAN 





Containing Problems with help for Solutions. By J. | 


New | 


at the University and the | 


|A Treatise on Analytical Statics. 


National 
Or separately, 
With Answers, 


Shilling Book of Arithmetic for 
AND ELEMENTARY SCHOOLS. 18mo. cloth. 
Part I, 2d. ; Part II. 3¢.; Part III. 7¢. Answers, 6d. 
1s. 6d. Key, 45. 6d. 


Examination Papers in Arithmetic. 
cloth. 1s. 6¢. The Same, with Answers, 18mo. 


The Metric System of Arithmetic, its Prin- 
CIPLES AND APPLICATION, with numerous Examples, written 
expressly for Standard V. in National Schools. Third Edition. 18mo. 
cloth, sewed. 3d. 


A Chart of the Metric System, on a Sheet, 
size 42 in. by 34 in. on Roller, rs. 6¢., mounted and varnished, price 
3s. 62. Fourth Edition. 

Also a small Chart on a Card, price 1d. 

Easy Lessons in Arithmetic, 
Exercises in Reading, Writing, Spelling, and Dictation. Part I. for 
Standard I. in National Schools. Crown 8vo. 9d. 

Examination Cards in Arithmetic. (Dedi- 
cated to Lord Sandon.) With Answers and Hints. 


Standards I. and II. in box, 1s. 6d. Standards III. IV. and V. in boxes, 
1s. 6d. each. Standard VI. in Two Parts, in boxes, 15. 6¢, each. 


By I. TODHUNTER, M.A., F.R.S. 


“aie 


18mo, 
Key, 4s. 6d. 


1s. od. 


combining 


Todhunter is chiefly known to Students of Ma*hematics as the 


| Author of a series of admirabie mathematical text-books, which possess the 


rare qualities of being clear in style and absolutely free from mistakes, 


typographical or other.” "—Saturday Review. 
The Elements of Euclid. For the Use of 
35. 6d. 


Colleges and Schools. New Edition. 18mo, cloth. 
Mensuration for Beginners. With numerous 
New Edition. 18mo, cloth, 2s. 6d. 

With numerous 
2s. 6d. Key, 6s. 62. 
Beginners. With nu- 
2s. 62. Key, 8s. Ged. 
With numerous 


Examples, 

Algebra for Beginners. 
Examples. New Edition. 13mo, cloth. 

Trigonometry for 
merous Examples. New Edition. 

Mechanics for Beginners. 
Examples. New Edition. 45. 6d. 

Algebra. For Colleges and Schools. Seventh 
Edition. Crown 8vo. 75. 6¢. Key, 105. 6d. 

The Theory of Equations. 
revised. Crown 8vo. 7s. 62. 

Plane Trigonometry. For Schools and Col- 
leges. Fifth Edition. Crown 8vo. 5s. Key, 1os. 6d. 

A Treatise on Spherical Trigonometry. 
Third Edition, enlarged. Crown 8vo. 4s. 6d. 

Plane Co-ordinate Geometry, as applied to 


the Straight Line and the Conic Sections. With numerous Examples. 
Fifth Edition, revised and enlarged. Crown 8vo. 7s. 6« 

The Differential Calculus. Seventh Edition. 
Crown 8vo. 10s. 6d. 

The Integral Calculus and its Applications. 
Fourth Edition. Crown 8vo. 10s. 6d. 

Examples of Analytical Geometry of Three 
DIMENSIONS. Third Edition, revised. Crown 8vo, 4s. 

Fourth 


18mo. 


1omo. 


Third Edition, 


Edition, revised and enlarged. Crown 8vo. 105, 6d. 

The Mathematical Theory of Probability, 
from the time of Pascal to that of Laplace. 8vo. 18s. 

Researches in the Calculus of Variations, 


principally on the Theory of Discontinuous Solutions. 8vo, 6s. 


| A History of the Mathematical Theories of 


ATTRACTION, AND THE FIGURE OF THE EARTH, from 
the time of Newton to that of Laplace. 2 vols. 8vo. 245. 


Laplace’s, Lame’s, and Bessel’s Functions. 


Crown 8vo. 105. 6d. 


AND CO., LONDON, 
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— BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
s*““- TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


Is Officially Certified as the most efficient and lasting ‘or rem< ving sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parli iament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. See also ieacia cles in the Zimees, February 1, 
1877, the Zvening Standard, February 2, 1877, &c. 

‘* Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”—eport of Roval Commission, p. ‘220, 


NO CHARCOAL IN THE SPONGY IRON FILTER. 


EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPOT, 


:05, OXFORD STREET, LONDON, W.C., or Post Free. 


TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its‘ simplest form 
(price £3 35.) will determine true time to within two seconds, Short illustrated Pamphlet post free upon 


application. 
E. DENT & CO. 


MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY, 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 


FILTERED -WATE 








Lately published, in 8vo, price 12s. 6¢., Vou. I. o1 


THE THEORY OF SOUND. 


LORD RAYLEIGH, F.RS., 


Formerly Fellow of Trinity College, Cambridge. 
MACMILLAN AND CO., LONDON. 


In Two Vols. - royal 8vo, with numerous Illustrations by Zwe aches, par Maps, price 42s. 


THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS, 


bes basal a STUDY of the RELATIONS of LIVING and EXTINCT FAUNAS as ELUCIDATING the past CHANGES 
of the EARTH’S SURFACE, 


BY ALFRED RUSSEL WALLACE. 


The Zimes of May 21st says :—‘‘ Altogether it is a wonderful and fascinating story, whatever objections may be taken to theories 
founded upon it. Mr. Wallace has not attempted to add to its interest by any adornments of style ; he has given a simple ani 
clear statement of intrinsically interesting facts, and what he considers to be legitimate inductions from them, Naturalists ought t 
be grateful to him for having undertaken so toilsome a task. ‘The work, indeed, is a credit to all concerned—the author, the 
publishers, the artist (unfortunately now no more) of the attractive illustrations, and last, but by no means least, Mr. Stanford's 
map-designer.” 

By the same Author. 

THE MALAY ARCHIPELAGO: the LAND of the ORANG-UTAN and the BIRD of 
PARADISE. A Narrative of Travel, with Studies of Man and Nature. With Maps and Illustrations. Fifth Edition 
Crown 8vo. 75. 6d. 

CONTRIBUTIONS TO THE THEORY OF NATURAL SELECTION. A Series of 
ESSAYS. Third Edition, Crown 8vo. 8s. 6. 

MACMILLAN AND CO., LONDON. 


Printed by R. Cray, Sons, AnD TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria { Street, in the City of Londva and pu published by 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York.—TnHurspay, August 2, 1877. 











“To the solid ground 
Oj Nature trusts the mind which builds for aye.”—WOoRDSWORTH 
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BROWNING’S SPECTROSCOPHEKS. 
SPECTRUM APPARATUS FOR THE MICROSCOPE, 





Foasucs 


MR. BROWNING has worked in conjunction with H. C. SORBY, Esq., F.R.S., in his most recent experiments, having 
for their object the improvement of this apparatus, and has just perfected a new micrometric arrangement, which possesses 
great advantages ; every line or band in a spectrum when being measured is brought to the centre of the field of view; the 
Jaws of the slit open equally, so that whatever their width may be, the zero remains unchanged. The Micrometer is self-regis- 
tering, and whole turns of the Micrometer screw, as well as fractional parts, can be read off at the same place by inspection. 
The Micro-Spectroscope is applied to the eye-piece of a Microscope instead of an ordinary eye-piece. 

It is applicable to opaque objects as well as transparent without preparation, and by its means two spectra may be compared 
at the same time with one lamp. It possesses the immense advantage over all other contrivances of the kind, that the spectrum 
of the smallest object, or a particular portion of any object, may be obtained with the greatest certainty and facility. This 
Micro-Spectroscope will indicate plainly the minutest quantity of blood, adulterations in Wine, Mustard, Peppermint, Oil, and 
many other articles of food, as well as the absorption-bands in the leaves and juices of plants. 


Price of the Micro-Spectroscope complete with the New Micrometer, £8 5s. Od. 
Price Lists sent free. Illustrated Catalogue of Spectroscopes, with Coloured Chart of Spectra, &c., Price Is, 6d, 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, THE U.S. NAVAL OBSERVATORY, &c., &c. 


63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C, 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, Entomology, and every branch of Microscopical cience. J.D 
Méller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 
EDMUND WESSLEE, 48N, on Road, Holloway, London, N.- 


UNIVERSITY COLLEGE, BRISTOL. 


MATHEMATICS AND APPLIED MECHANICS. 

The Council invite oeietions for a LECTURESHIP on Mathematics 
and Applied a or the academic year commencing in October next. 
The stipend will be £200, together with one-half of the students’ fees. 

Further information may be obtained from the Principal on application to 


EDWARD STOCK, Secretary. 





BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


22, ALBEMARLE STREET, LONDON, W. 
PLYMOUTH, AUGUST 15-22. 
PresipenT E.Ect, 
PROF. ALLEN THOMSON, M.D., LL.D., F.R.S., F.R.S.E. 


The Journal, President’s Address, and other printed Papers issued by the 
Ass« oci ation during the Annual Meeting, will be forwarded daily by post to 
members and others, on application and prepayment of 2s. 6d. to the Clerk 
of the Association, Mr. H. C. Srewarvson, Reception Room, Plymouth, 


on or before August 15. 
G. GRIFFITH, 
Assistant-Genera! Secretary. 


“THE MIDDLESEX HOSPITAL 
MEDICAL COLLEGE. 


The WINTER SESSION will open on MONDAY, October 1, with an 
Introductory Address, at 3 P.M., by Mr. Arthur Hensman. 

Phe Hospital contains 305 beds, and there are special departments for 
Cancer, Diseases of the Eye, Women, and Syphilis; also (ut-patient De- 
partments for Diseases of Children, the Throat and Ear, and Skin. 





HospiTat STAFF. 


Consulting Physicians—r. F. Hawkins, Dr. A. P. Stewart, Dr. Goodfellow. 

Physicians—Dr. Henry Thompson, Dr. Greenhow, F.R S., Dr. Cayley. 

Obstetric Physician— Dr. Hall Davis. 

Assistant Physiciaus—Dr. Robert King, Dr. G. H. Evans, Dr. Coupland. 

Assistant Obstetric Physician— Dr. Arthur Edis. 

Consulting Surgeon - Mr. Shaw. 

Surgeons Mr. Nunn, Mr. Hulke, F.R.S., Mr. Lawson. 

Assistant Surgeons—Mr Morris, Mr. Andrew Clark. 

Ophthalmic Surgeon— Mr. Critchett. 

Consulting Dental Surgeon -Mr. Tomes, F.R.S. 

Dent i Surgeon—Mr. ‘Turner. 

Other Lecturers—Mr. B. Lhompson Lowne, Dr. Thorowgood, Mr. Hensman, 
Mr. Foster, and Dr. Rayner. 


The Medical College provides the most complete means for the educatiou 
of students who are preparing for the Examinations of the various Licensing 
Bodies and for Medical Degrees at the Universities. 

For further information as to Fees, Scholarships, &c., apply to the Dean 
or to the Resident Medical Officer, at the Hospital. 


ANDREW CLARK, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
OPEN SCHOLARSHIPS. 


A Scholarship of the value of One Hundred Guineas will be offered for 
open competition on TUESDAY, September 25. Subjects of Examination: 
Classics, Mathematics, and Modern Languages. 

A second Scholarship, also of the value of One Hundred Guineas, will be 
offered for open competition on the same day. Subjects of Examination; 
Inorganic Chemistry, Physics, Botany, and Zoology. 

For further particulars apply to the Deana, Dr. F. Taylor, or the Medical 
Secretary, Mr. J. Stocker. 





WESTMINSTER HOSPITAL. 


Classes for the Preliminary Scientific (M.B.) Examination will be held 
from October to July. 
Mechanical and Natural Philosophy—Rev. P. Macnus, B,A Lond. 
Chemistry—Dr, Durre, F.R.S. 
Botany—H. W. S. Worstey-Benison, F.L S. 
mw totaly 
Fees to Students of the Hospital, 9 Guineas ; to others, 12 Guineas. 
Students may enter to a Single Cours-. 
The Session of the Medical School will commence on October 1, when 
Three Entrance Scholarships will be offered for competition, value ’ £100, 
5c, and £20, respectively. Full particulars on application. 


GEORGE COWELL, Dean. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 
Sound Genera! Education for Boys. 
Special attentien to Science, particularly to Chemistry, both theoretical 
and practical. 
References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S.; Dr. Roseoe, 
F.R.S.; Dr. Angus Smith, F.R.S.3 Dr. Tyndall, F.R.S.; Dr. Voelcker, 


F.R.S. ; Dr. Williamson, F.R.S. 
.» WILLMORE, Principal. 








KING’S COLLEGE, LONDON. 
SCIENCE DIVISION. 


This Division is established with a view to meet the requirements of the 
new regulations for the B.Sc. and Prel. Sc. Examinations of the University 
of London, of the Indian Civil Service, the Indian Public Works Depart- 
ment, and ‘other Science Examinations. 

Students will be admitted on Tuesday, October 2. 

The course of instruction includes Mathematics, Mechanics, the Physical 
Laboratory, Chemistry, the Chemical Laboratory, Zoology, Botany, Prac- 
tical Biology, and Geology. 

For the prospectus apply, personally or by post card, to J. W. Cunning. 
ham, Esq., King’s College, London, and letters may be addressed on the 
subject to Prof. W. G. Adams. 





KING’ Ss COLLEGE, LONDON. 


MEDICAL DEPARTMENT. 


The INTRODUCTORY L a will be given on Monday, Oct. 1, 
by Professor LISTER, F R.S., at 4 

The following Entrance Scholarships will be given in October next, 
viz :— 

Four on the Warneford Foundation—viz., two of £75, and two of £50, for 
previous education in General Literature and Science. 

One by the Clothworkers’ Company of £100 for proficiency in science 
onl 

During the ensuing Session there will be awarded five Medical Scholar- 
ships—viz.. one of £80, one of £30, and three of £20, for professional pro- 
ficiency. One for Chemistry, of £40; one of £50, for Resident Students 
only : and two Sambrooke Kegistrarships of £50 eac 

Endowed prizes of the value of 50 guineas, and College prizes of the 
value of £60 are awarded annually. 

For prospectuses apply, personally or by post-card, to J. W. Cunningham, 
Esq., King’s College, London. Letters requiring further information may 
be addressed to Professor Bentley, Dean of the Depastment. 


UNIVERSITY COLLEGE SCHOOL. 
HORTON TESTIMONIAL. 


The Subscription List will close in August. Intending Subscribers are 
requested to at once communicate with the Hon. Sec., University College. 








ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees mederate.—Apply te Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, 

The Summer Term commences F riday, ‘May 4th. 





ZOOLOGY.—NovaScotia and the Bermudas. 
—Mr. J. MATTHEW JONES, F.L.S., has fine DUPLICATES is 
each Branch of Zoology for exchange.—Halifax, Nova Scotia. 





TO BE SOLD. a Bargain, a 10-inch EQUA- 
TORIAL REFRACTOR, by Cooke and Sons, complete with 9 eye- 
pieces, reflecting prism, transit eye- piece, microm: ter with 6 eye-pieces 


circles graduated on silver, &c., &c. he above beautifully- finished In- 
strument was exhibited at the International Exhibition, London, 1871 
was sold in 1872, and has not been unpacked by its present owner, "and 1s 
perfect in every respect.—For particulars apply to W. Lapp & Co., 
Beak Street, Regent Street. 





LONDON CLAY FOSSILS from SHEPPY. 


Fruits, Bones, Shells, Crustaceans, &c.; 100 umnamed, or 50 named 
Specimens (25 Species), 5s. Carriage paid to London.—W. H. Suxvu- 
SOLE, Sheerness-on-Sea, 
The fossils of vegetable origin, being liable to decay, are subjected to a! 
efficient preservative process. 
Unso.icitep Tgstimony.—“I am much pleased with the fossils.” 
Grammar School, Tuxford, JOHN N. DUFTY, 
3oth May, 1877. ead Master 





In Crown 8vo, price gs. 


SOUND and MUSIC: a Non-Mathemati- 
cal Treatise on the Physical Constitution of Musical Sounds and Har 
mony, including the ief Acoustical Discoveries of Prof. Helmholtz. 

a A SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 


bridge. 
MACMILLAN an» CO., LONDON. 
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Sale by Auction, 


THE WHITFIELD MUSEUM. 
Mr. J.C. STEVENS begs to announce that 


he has been favoured with instructions to offer for SALE by AUCTION, 
towards the END of AUGUST, the celebrated WHITFIELD COL- 
LECTION of CURIOSITIES and WORKS of ART, now being 
exhibited at the Alexandra Palace, and formed with great care and 
judgment by the late R. G. WHITFIELD, Esq. 


The days of Sale will shortly be announced. 
Auction Rooms and Offices, 38, King Street, Covent Garden. 


NOTICE TO SCIENCE TEACHERS, &. 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &c., seeking appointments, at the 
Special Rate of ts. 6d. for one insertion, or 3s. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


WANTED, an APPOINTMENT by a 


scientifically-educated Gentleman. Experienced Naturalist, Correspon- 
dent in Languages. Highest references.—Apply to NATURALIST, care 
of the Publishers of NaturRs, 29, Bedford Street, Strand, W.C. 


A GRADUATE in Highest Honors, and 


thoroughly experienced, desires a Holiday Tutorship in or near Kew. 
Practical Botany in addition to Classics and Mathematics. —Address 
Sigma, NaTuRE Office. 


A GRADUATE in HONORS, Lond., teaches 


Mathematics, Chemistry (including Analysis), Physics, Botany, &c. 
Experienced and successful in preparing pupils for examinations. 
Highest references. Terms moderate.—B.Sc., 44, Alexandra Road, 
Kilburn Park. N.W. 


A GENTLEMAN, general education good, 
scientific special, desires to conduct Science Classes, or deliver Lectures, 
in or near London.—Address RoyaL-ExHIBITIONER R.S.M., care of 
Publishers of NATURE, 295 Bedford Street. 

















To Mekaids and Naturalists. 


ORFORD CASTLE FOSSILS. 

The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Naturg last year, is still open, and more 
than twelve thousand Specimens, ali carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
prsiculars of Subscription may be obtained by writing to Tuomas FLoyp, 

sq-, Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


GEOLOGY.—In the Preface to the Student’s 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 

—“‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNA T (249, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

zoo Specimens, in Cabinet, with 3 Trays .« sw. oo £2 2 

zoo Specimens, in Cabinet, with 5 Trays .« 0 « 5 5 

300 Specimens, in Cabinet, with 9 Drawers «+ ov 10 10 

400 Specimens, in Cabinet, with 13 Drawers... w. 21 0 

More extensive Collections at 50 to 5,000 Guineas each. 


A CATALOGUE of ELEMENTARY COL- 
lections of Minerals, Fossils, and Rocks in Cabinets. The Student’s 
Pocket Blowpipe Case, &c., &c., &c. Minerals, Fossils, and Roeks in 
Great Variety always i in Stock, from which may be Selected Single 
Specimens at Reasonable Rates. Selections sent on Approval. Cabinets, 
Books, Charts, Casts, Models of Crystals, Hammers, Collecting Bags, 
Hammer Holders, Cement, Tablet Wood, Cardboard Trays, Glass 
Capped Boxes, Minerals for Chemical Analysis, and all Appliances in 
Stock or to Order, of 


THOMAS J. DOWNING, 
MINERALOGIST AND GEOLOGIST, 
38, WHISKIN STREET, LONDON, E.C. 
Post Free. 


WANTED.—NATURE, Numbers 224 and 


227.—Address KjopENHAVN, care of. Publishers of Nature, 29, Beg- 
ford Street, Strand, W.C. 














ROCK SECTIONS 
FOR MICROSCOPICAL INVESTIGATION. 


Igneous, Metamorphic, and Sedimentary. 
HOW & CO.’S NEW oe A eee aes MICROSCOPE 


HOW’S STUDENT'S MICROSCOPE, 45 5% 
HOW’S MICROSCOPE LAMP, 
INDISPENSABLE TO LECTURERS ON GEOLOGY. 
How & Co.'s Series of Geological Diagrams for the Lantern, consisting of 
Sections of Strata, Groups of Fossils, Restorations of Extinct Azimale, he 
Catalogue on Application. 
Catalogue of Lanterns, Dissolving-View Apparatus and Photo. Slides, New 
Edition, in preparation. 
JAMES HOW . co., 
(Late 2, Foster Lan 
5 ST. BRIDE STREET, "LONDON. 





CASTLETON, DERBYSHIRE, 
JOHN TYM is now enabled to offer the 


following rare and interesting Collections :— 
Palzolithic, 30 Specimens (including Teeth, &c., of Rhinoceros, 

Bison, Reindeer, Hyena, &c., and Casts of Implements). 
Cresswell Caves, 18 Specimens ee ose ove eve ove 
Windy Knoll Fissure, 15 Specimens .. wes 
Pleistocene Fauna (a splendid set), 100 Specimens. ove 
Flint Flakes from 6¢. each. 

Catalogues post free. 








Now ready. 


The JOURNAL of the ANTHROPOLOGI- 
CAL INSTITUTE of GREAT BRITAIN and IRELAND, No. 
20, August, 1877, Illustrated, price 5s., containing Papers on Primitive 
Agriculture, by A. W. Buckland —Non-sepulchral Rude Stone Monu- 
ments, by M. T. Walhouse.—The Himalayan Origin of the Magyars, 
by Hyde Clarke.—The Scottish Highland Language and People, by 
Hector Maclean.—A Kitchen Midden at Ventnor, by Hodder M. West- 
ropp.—A Kitchen Midden at Tenby, Pembrokeshire, by Edward Laws. 
—The Brain-weights of some Chinese and Pellew Islanders, by Dr. 
Crochley Clapham. —Righthandedness, by James Shaw. —The Mental 
Progress of Animals during the Human Period, by James Shaw; with 
Discussions and Miscellanea. 


London: TRUBNER & CO., Ludgate Hill. 





“That excellent periodical Tux Garpsn.”—Professor Owan. 


THE GARDEN: A Weekly Illustrated 
ag of Gardening in all its Branches. Founded and Cuntneet 
ROBINSON, F.L.S., Author of “Alpine Flowers for Engli 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 
“Mr. Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 
The following are some of the subjects regularly treated of in its pages 
Peper cne | 
The F; hab Gaal, 
Garden Structures, 
Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 
Trees and Shrubs. 
Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in ~s —* we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 
Price 6d. Weekly. Specimen Copy, Post-free, 644. 
Terms ot Subscription.—Sent direct from the Office in London, post free, 
ayn in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 
ear, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W-C. 





THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the xst and rsth of the month, price 4¢.; Subscription per 
Annum, post free in Great Britain, gs. 
CONTENTS FOR JULY rs. 
1.—Michael Faraday. (With Portrait.) 
2.—The Importance of a General System of Simultaneous Observation of 
Atmospheric Electricity. 
3-—On Recent Improvements in the Hughes Apparatus, and a New 
Method of Translation with this Apparatus. (lllustrated.) 
4.—Lighting Street Lamps by Electricity, 
5.—Notes. 
6.—Traffic Receipts. 
7.—City Notes. 
8.—Physical Society. 
g-—Claymond and Wray Thermopiles, 
Correspondence. 


London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 
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NEARLY READY, CROWN 8vo. 


THE MORPHOLOGY OF THE 


SKULL. 


By PROF. W. K. PARKER, F.R.S., and G. T. BETTANY, M.A. 


Tuis work contains anatomical descriptions of seven principal types of skull at definite stages of 


development, from the first appearance of cranial elements to the attainment of the adult condition. 
all the important parts are traced through their successive transformations. 


Thus 
Concise summaries are also given 


of nearly every stage, as well as more extended reviews of the course of development of particular forms. 
A preliminary chapter furnishes a groundwork of vertebrate embryology, with especial reference to the head. 
The most important morphological facts in the cranial structure of other vertebrates than those selected as 


types are brought together in appendices to the chapters. 


Finally a detailed estimate is given of our present 


knowledge of the skull, and some theoretical questions, including the bearing of the investigation on evolution, 


are dealt with. 


The book is illustrated with 86 woodcuts, nearly all from Prof. Parker’s drawings. 


London: MACMILLAN & CO. 





NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates entniods 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Roy: io Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricult ural Associations throughout Great Britain 
and Ireland. 

For a addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By oe 3d. Annual Subscription, payable in advance, 145. 

Office. —377, h Str treet, Edinburgh. 

Post-office Giese her to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Jonn Atcernon CLarkg, Secretary to the Central Chamber 
of ee 

Devotes special attention to the d and p dings of the Chambers 

ef Agriculture of Great Britain (whieh | now number upwards of 18,000 

members), besides giving original papers on —— farming, and a mass of 

intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price ¥'s I —_ 15s. a year post free, 

Published by RING, 21, Arundel Street, Scrand, W.C, 











THE “HANSA,” 
Published since 1864, in Hamburg, is the only independent fessional 
paper in y, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. E second Sunday one 


very 
Number in 4to. at least ; ee supplements and drawings. Subscri; ~ | 


at any time ; preceding num’ ¢ year furnished subsequently. 

12s. for twelve months. Advertisements 4d. a line, widely spread by this 
; considerable abatement for 3, 6, 12 months’ insertion. Business 

, Alterwall, 28. Edited by 


Dice : Aug. Meyer and Die ; Hamb 
treet, 8. 


.v. Freepen, M.R., Hamburgh, Alexander 


THE ENTOMOLOGISTS MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by J. W. Dosetse, R. McLacutan, F.R.S., E. C, Ryg, F.Z.S. 
Hi. t. Stainton, F.R.S, 

This Magazi d in 1864, contams standard articles and notes 
on all subjects connected with Fes Soro and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the in price of 10s, each ; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Commuznications, &c., should be sent to the Editors at the above 








BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Rittingerite, Schréckeringite, Rogersite on 
Samarskite, Native Silvers from Kingsberg, Phenakites, &c. 

GEMS.—White Aquamarines, Cut Green Garnets, Peridots, 
Opals (black), &c. 

SHELLS.—New Volutes from Japan, Phorus conchologius, 
Fusus Pagodus, &c. 

STONE IMPLEMENTS,.—Collection of M. 
Beaumont. 

N.B.—The unique White Aquamarine being disposed of, is on 

longer on view. 


BRYCE M. WRIGHT, F.R.GS., &c., 


g0, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


Elie de 





Second Edition, 8vo, cloth, 21s. 


PRINCIPLES OF SOCIOLOGY. Vol. I. 
By HERBERT SPENCER. 


+". The Second Edition (with additional chapters) is now ready, and 
buyers of the First Edition may have the additional chapters on sending 
to the publishers the notice inserted at the end of the volume. 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinburgh. 








CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
upon the Principles of Steechiological Medicine, by 


JOHN FRANCIS CHURCHILL, M.D., 


With an Appendix on the Direct Treatment of Respiratory Diseases 
(Asthma, Bronchitis, &c.) by Steechiological Inhalants. And Reports of 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, ——s oon, 58 Leri- 
verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, 

Fabbri, Panegrossi, Cerasi, *Gualdi, Todini, Ascenzi, Regrall 5 or 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 


London: LONGMANS & CO. 





Now ready, demy 8vo, with Plates and ie with additional Appendix, 
price 7s. 


OBSERVATIONS on the RICH PARTS 
of the LODES of CORNWALL, by Prof. L. ee, of the 
“Ecole des Mines,” Paris. Translated by J. H. Cottins, F.G.S. ’ 
with the express sanction of the Author. 

Truro: LAKE & LAKE. 
London: SIMPKIN, MARSHALL, & CO. 
THE BREWERS’ GUARDIAN : 
A Fortnightly Paper devoted to the Protection of —— Interests, 
Licensing, a , Legal,‘and Parliamentary M. . 


REVIEW OF THE aaa AND Hop TRADES; AND angen AND Spirit TRADE 
Recorp. 





The Official of Go Cums Brewers’ Society. 
ome rere ety. 


“* The Brewers’ Guardian” aon on the Evenings of every alternate 
— and i is the only i officially connected with brewing interests. 


ption, 16s. CF ote conn, get Gun, ig tom any quarter-day. 
guaie Caen nah for transmission abroad. 
Offices—5, Ceust, Walbrook, London, E.C. 





August 9, 1877] 


NATURE i 


# cxxix 





* 
“NATURE.” 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
PRICE FOURPENCE,. 


CONTENTS OF THE NUMBER FOR AUG. 2, 1877. 


The Physical Basis of Mind. By Douglas A. Spalding. 
Gore’s “‘ Electro-Metallurgy.” 


Our Book Shelf :— 


Berg’s ‘‘Enumeracion de las Plantas Européas que se hallan como 
silvestres en Ja Provincia de Buenos Aires y en Patagonia.” 


Letters to the Editor :-— 
Optical Spectroscopy of the Ked End of the Solar Spectrum.—Prof. 
Ss 


Piazzi Smyth, F.R.S. 
The Cretaceous Flora of America.—J. S. Newberry. 
Meteorological Notes from Lisbon.—Henry OQ. Forbes. 
Fertilisation of Flowers by Insects.—Hermann Miller. 
Local Museums.—J. Romilly Allen. 
Proposed New Museum.— Henry H. Howorth. 
Adaptation of Plant Structure.—Henry Collett. a4 
Rattlesnakes in Wet Weather.—Hunter Nicholson. 
Meteors.—W. Ainslie Hollis. 


Our Astronomical Column :— 


The Herschelian Companion of Aldebaran. 
The Third Comet of 1759. 


Meteorological Notes :— 


Sun-spots and Rainfall in Calcutta. 
Winds of the South Atlantic. 
Climate of Kossier, on the Red Sea. 
Drought in Canada. 
Early Aliusions to the Magnetic Needle. 
Evolution of Nerves and Nervo-Systems, II. 
M.A., F.L.S. (With Illustrations.) 
The Norwegian Atlantic Exploring Expedition. 
Mr. Froude’s New Dynamometer. (With Illustrations ) 
The Commission of the French Academy and the Pasteur-Bastian Experi- 
ments. By Dr. H. Charlton Bastian, F.R.S. 
Notes. , 
Societies and Academies. 


29 AND 30, BEDFORD STREET, STRAND. LONDON. 


“NATURE.” 
Published every Thursday, price 4d. 


SUBSCRIPTIONS, Post free: Annual, 18s. 62, Half-yearly, 
gs. 6d. Quarterly, 5s. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 21s. each. 

Volumes XI., XII., XIII., and XIV.,cloth, price 10s, 6d. each 

Cloth Cases for binding all the volumes, price 15. 6¢. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at tbe 
Office. 


By George J. Romanes, 








CHARGES FOR ADVERTISEMENTS. 
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One-eighth page, or quarter column .... 
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Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays. 


Post-office Orders payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Hunry Trimey, M.B., F.L.S., British Museum ; 





d by 





| with unvarying success, is the most Relia’ 


OPTICIANS, 
BROMPTON ROAD, S.W. 


(Close to South Kensington Museum), 
PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6d. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from £3 tos to £21. 


+\S 


172, 


Specimen Curves drawn on card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 18. 





Price Lists of Acoustic Apparatus, with Dra wings and Description of the 
Jarmonograph, Post Free, 2d. 








MUSEUMS AND3§$ COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in SHELLS 
(British and Foreign), FOSSILS, MINERALS, and 
other NATURAL HISTORY Objects, recent and fossil, 
and of which he has typical and other sets in the Loan 
and Educational Museums of South Kensington. 


——— 





PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 





LIGHTNING GONDUCTOKS, 
cone aes ae ek cites tte 


of all appliances for the protection of ¢ 
destructive effects of lightning — 


NEWALL & CO.’S 





of adequate —_ the best 
ion of building from the 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the warld 
i ble, most Effective, and Cheapest 





S. le M. Mocrg, F.L.S., Royal Herbarium, Kew. 


Subscriptions for 1877 (12s. pet free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 6¢. bound in cloth), also covers for the volume (price 1s.), 
and back numbers. 


| only one shilling per foot for the 
| R. 8. NEWALL & CO., 130, STRAND, W.C. 


Conductor ever offered to the public. 
It is simple in its application, no msulators bemg required, and it cests 
standard size, which is safe in any storm. 


36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY. GLASGOW. 
MANU FACTORY—GATESHEAD-ON-TYNE. 
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MOTTERSHEAD AND CO. 


(Standen Paine, and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 
(CHEMICAL AND PHYSICAL). 
Price Lists of Apparatus, — Pure Chemicals, &c., post 


Carriage allowed to any railway station in Englandjupon orders 
to the value of 40s. and upwards. 
7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 





MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 





The Medal and Highest A.ward has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


AGENTs, U.S.A. :—INDUSTRIAL PUBLICATION CO., 
176, Broadway, New York. 





Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 





JAMES WOOLLEY, SONS, & CG., 
59, MARKET STREET, MANCHESTER, 


GHEMIGAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laporatory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 

Price Lists on Application. 


W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 
MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 


RATUS, complete in Case, post free 3/. 85. 6d. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 





in case. 
BOLETUS DUST PLATE, for showing Annular Spectra, post 
* free, 2s. 6d. 
FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 6d. each ; 
Set of Nine, 1/. ros. 


ALSO, 
Philosophical Apparatus of every Description, 


Illustrated Catalogue, Sixpence. 


5,600 £1 SHARES (fully paid) in a First- 
Class Mining Company for SALE, under peculiar circumstances. 
Investors or Speculators can make large profits by buying any portion 
of the above. The owner, going abroad, will sacrifice for immediate 
eash.—Full particulars of Messrs. PAUL and CO., 5, Finsbury 
Chambers, London Wall, London, E.C. 


INVESTMENTS.—Parties desirous of In- 


vesting to advantage, either for a large percentage or rise in price of 
Shares, should immediately communicate with Messrs. PAUL and CO., 
5, Finsbury Chambers, London Wall, London, E.C, 


WANTED.—Clean Copies of NATURE, 
No. 56.—Address Narurg Office, 29, Bedford Street, Strand, W.C. 














RUPTURES—BY ROYAL LETTERS PATENT. —__ 
WHITE’S MOC-MAIN LEVER TRUSS 


#3, is allowed by upwards of 500 Medical Men to be the most effec- 
; tive invention in the curative treatment of He: The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 

soft bandage being worn round the body, while the requisite 

| resisting Pre is — by the MOC-MAIN PAD ana 

| PATENT LEVER, fitting with so much ease and closeness 

that it cannot be detected, and may be worn during sleep, A 
descriptive circular may be had, and the Truss (which cannot 

fail to fit) forwarded by post, on the circumference of the body 


2 inches beiow the hips, sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., 215., 265. 6d., and 315. 6d. 
F- » Double ,, 31s. 6d., 428., and sas. &a. } _ 
= and 6d. i 


: ” Uni o 425. 525. 
Post Office Orders to be made payable o John White, Post Office, Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
= over Fo ordinary stocking. ice 45. 6d., 75.64. 105., and 16s. each, 

ostage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London, 


HOLLOWAYS OINTMENT |ieeeoos 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


MINING INVESTMENT in CARDIGAN- 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 
£10,000 in £1 Shares. Fully Paid and no Further Liability. T. P. 
THOMAS calls the attention of his Friends and the Public to the above, 
which he is confident will make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future success. In estimating the profits likely to be made he 
may be considered too sanguine, therefore he will simply give below a List 
of the Mines in the tmmediate district, in similar stratification, and with 
similar appearances to TYN-Y-FrRon. Cwm ERFIN upon a small outlay paid 
£47,000 in Dividends ; GoGINAN upon an outlay of £500 paid £80,000 in 
Dividends ; CwMySTWITH upon a very small outkay paid £200,000 in Divi- 
dends ; East DARREN upon an outlay of £30 per Share has paid in Dividends 
£235 10s. od. per Share; LispurNE upon an outlay of £18 15s. od. per 
share has paid in Dividends £581 10s. Od. per Share and still paying. 
T. P. THOMAS is ina position to supply Shares and will forward upon 
Application all further Particulars, Prospectuses, and Reports of the most 
Eminent Practical Engineers fully acquainted with the Mines of the Dis- 

rict.—T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business in Shares 
of every description for buyers or sellers. 


IN 8vo, PRICE 6s. 


MUSICAL INTERVALS AND 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 


With an Account of an Enharmonic Harmonium exhibited at the Loan 

Collection of Scientific Instruments at South Kensington, 1876 ; also of 

an Enharmonic Organ exhibited to the Musical Association of London, 
May, 1875. 


BY R. H. BOSANQUET, 


Fellow of St. John’s College, Oxford. 
MACMILLAN anp CO., London: 


On the 1st of every Month, price Sixpence, 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CaRRINGTON, 
With the assistance of 

Freperick Bonp, F.Z.S, FREDERICK SMITH. 

Epwarp A Fircu. i — Weir, F.L.S. 

Joun A. Powgr, M.D. . BucHANAN Wuite, M.D. 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Coust. 
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IN CROWN 8vo, CLOTH, PRICE 12s. 6d, ILLUSTRATED. 


HISTORIA FILICUM. 


An Exposition of the NATURE, NUMBER, and ORGANOGRAPHY of FERNS, 


and a Review of the Principles upon which Genera are founded, and the Systems of 


Classification of the principal Authors, 


With a New General Arrangement, Characters 


of the Genera, Remarks on the Relationship to one another, their S pecies, Reference to 


Authors, Geographical Distribution &c., &c. 


With THIRTY LITHOGRAPHIC PLATES by W. H. FITCH, F.L.S., illustrating the Character of the Tribes. 


By JOHN SMITH, 


Ex-Curator of the Royal Botanic Garden, Kew, Author of ‘‘ Ferns, British and Foreign,” &c. 


“ Ipterspersed as it is with many critical remarks, the fruits 
of long-continued observation in an exceptionally favourable 
} osition, Mr. Smith’s book will be welcomed by all students of 
Ferns, even those by whom his conclusions may not be adopted. 
No one enxious to work up a thorough knowledg ze of Ferns 
can afford to do without it.”—J. M., Gardeners’ Chronicle. 

** The Look is worthy of careful. study by every one who is 
interested in the subject.” -NATURE. 


Previous to the publication of this book, Sir William Hooker 
speaking of the Kew collection of Ferns, says, it is ‘‘ the finest 
in cultivation, the formation of which is mainly due to the exer- 
tions and ability of Mr. John Smith, who for forty-three years 
held an important position among the officers of the Royal 
Gardens. His knowledge of Ferns and his writings upon them 
justly entitle him to rank among the most distinguished ptero- 
dologists of the present day.”— Synopsis Jilicum, 1865. 


MACMILLAN anpb CO., LONDON. 








PRICE ONE GUINEA, SUPER ROYAL QUARTO, 


THE LIFE AND HABITS OF WILD ANIMALS. 


ILLUSTRATED BY DESIGNS BY 


JOSEPH WOLF. 
ENGRAVED BY J. W. AND EDWARD WHYMPER. 
WITH DESCRIPTIVE LETTERPRESS BY DANIEL GIRAUD ELLIOT, F.LS,, F.ZS. 
LIST OF ILLUSTRATIONS. 


Wuo Comes HERE? 

A HAIRBREADTH ESCAPE, 
THE STRUGGLE. 

BRUIN AT BAY. 

THE ISLAND SANCTUARY, 
AT CLOSE QUARTERS. 
STRATEGY versus STRENGTH. 


THE SIESTA. 


GLEANERS OF THE SEA. 


A TROPICAL BATHING PLACE, 
HuNTED Down. 

A RACE FOR LIFE, 

A Happy FAMILY. 
MATERNAL COURAGE. 


RIVAL MONARCHS, 
THE KING oF BEASTS, 
THE SHADOW DANCE, 
CATCHING A TARTAR, 
THE AMBUSCADE, 
THE AVALANCHE. 


This is the last Series of Drawings which will be made by Mr. Wolf upon wood or upon stone, and it unquestionably contains 
the most beautifu! and original designs that have ever proceeded from his pencil. The size of the Engravings is 8 x 6 inches, and 


they are printed on the finest toned paper. 


Also a FINE EDITION in Royal Folio, Proofs before Letters, each Proof signed by the Engraver, elegantly bound in 
French Levant morocco. 


As this Edition is strictly limited to 200 Copies, the price is certain to rise considerably. 
MACMILLAN AND CO., LONDON. 





In five vols. 8vo, with Portrait and numerous Illustrations, price £4 145. 6d. 


COUNT RUMFORD'S 


COMPLETE WORKS. 


With Memow and Aotices of bis Baugbter, 


BY GEORGE ELLIS. 
MACMILLAN AND CO., LONDON. 
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Now ready, with 158 Engravings, fcap. 8vo, 16s. 


A MANUAL OF THE ANATOMY OF INVERTEBRATED 
ANIMALS. , 
By THOMAS H. HUXLEY, LL.D., F.RS. 
J. & A. CHURCHILL, New Burlington Street. 





WORKS ON CHEMISTRY. 


‘* We know of no other publishers who publish a series of works suitable for all classes of students from the beginner to the 
most advanced pupils, This series of Messrs, Churchill includes all that is required.” —Quarterly Fournal of Education. 





FOWNES’ MANUAL of CHEMISTRY. 
Edited by Henry Watts, B,A., F.R.S. Twelfth Edition. 


Vol. IL—PHYSICAL and INORGANIC CHEMISTRY. 
With 154 Engravings. Crown 8vo. 8s. 


Vol. II.—ORGANIC CHEMISTRY. [Just ready. 
CHEMISTRY, INORGANIC & ORGANIC. 
By C. L. BLOXAM, Professor of Chemistry in King’s 
College, London. Third; Edition, with 295 Engravings 
on Wood. 8vo. 16s, 


By the same Author. 


LABORATORY TEACHING; or, Progres- 
sive Exercises in Practical Chemistry. Third Edition, with 
89 Engravings. Crown 8vo. 55. 


A PRIMER of CHEMISTRY. By Arthur 
——. Editor of ‘‘ Fresenius’ Chemical Analysis.” 
18mo. Is. 


The FIRST STEP in CHEMISTRY. By 
ROBERT GALLOWAY, Professor of Applied Chemis- 
try, Royal College of Science for Ireland. Fourth Edition, 
with Engravings, Feap. 8vo. 6s. 6d. 


By the same Author. 


MANUAL of QUALITATIVE ANALYSIS. 
Fifth Edition. Post 8vo. 8s. 6d. 


By the same Author.’ 


CHEMICAL TABLES (Old Notation). On 
Five Large Sheets, for Schools and Lecture-rooms. Second 
Edition. 45. 6d. the Set. 


HOW to TEACH CHEMISTRY. Six Lec- 
tures. By EDWARD FRANKLAND, D.C.L., F.R.S., 
Edited by G. CHALONER, F.C.S. With 47 Engravings. 
Crown 8vo. 35. 6d. 


CHEMICAL COMPOSITION of FOODS, 
Waters, Soils, Minerals, Manures, and Miscellaneous Sub- 
stances. Compiled by E. T. KENSINGTON, F.C.S., 
formerly Chief Assistant to Thomas Anderson, M.D., late 
of the University of Glasgow. Fcap. 8vo. 55. 


CHEMIA COARTATA; or, The Key to 
Modern Chemistry. By A. H. KOLLMYER, A.M., 
M.D., Professor of Materia Medica and Therapeutics at 
Montreal, New Edition, 8vo. 75, 6d. 





INTRODUCTION to INORGANIC CHE- 
MISTRY. By W. G. VALENTIN, F.C.S., Principal 
Demonstrator in the Science Training Schools, Third 
Edition, with 82 Engravings. 8vo. 8s. 6d. 


By the same Author. 


A COURSE of QUALITATIVE CHEMI- 
ag AN <n Fourth Edition, with 19 Engravings. 
vO. 75. 6d. 


By the same Author. 


TABLES for the QUALITATIVE ANALY- 
SIS of SIMPLE and COMPOUND SUBSTANCES, 
sg in > and Wet Way. On Indestructible Paper. 

vo. 25. 6d. 


FIRST PRINCIPLES of MODERN CHE- 
MISTRY. A Manual for Students, Schools, and Science 
Classes. By Sir U. J. KAY-SHUTTLEWORTH, Bart., 
M.P. Second Edition. Crown 8vo. 45. 6d. 


PRACTICAL CHEMISTRY, including 
ANALYSIS. By JOHN E. BOWMAN. Edited by C. 
- — Sixth Edition, with 98 Engravings. Fcap. 
vo. 6s. 


HANDBOOK of VOLUMETRIC ANALY- 
SIS. By FRANCIS SUTTON, F.C.S., Norwich. Third 
Edition, with Engravings. 8vo. 155. 


INSTRUCTION in CHEMICAL ANALY- 


SIS. ByC. REMIGIUS FRESENIUS. Translated by 
ARTHUR VACHER. 


QUALITATIVE. Ninth Edition, 8vo. 
QUANTITATIVE, Vol. I. 


12s. 6d, 
Seventh|Edition. 8vo.] f15s. 


HANDBOOK of CHEMICAL TECHNO- 
LOGY. By Dr. WAGNER, of Wiirzburg. Translated 
- Wm. Crookes, F.R.S. With 336 Wood Engravings. 

vO. 255. 


PRACTICAL CHEMISTRY and QUALI- 
TATIVE INORGANIC ANALYSIS. Specially adapted 
for Schools. By F. CLOWES, D.Sc. Lond., Senior 
Science Master at the High School, Newcastle-under 

»\ Lyme. Second Edition, with Engravings, 8vo. »7s. 6d. 


ANALYTICAL TABLES for STUDENTS 
of PRACTICAL CHEMISTRY. By J. CAMPBELL 
BROWN, D.Sc. Lond., F.C.S. 8vo. 25. 6a, 





J. & A. CHURCHILL, New Burlington Street. 
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BROWNING’S SPECT ROSCOPES. 
A NEW STAR SPECTROSCOPE. 


(PATENT.) 
MR. BROWNING begs to call the attention of scientific 
gentlemen to McClean’s new Star Spectroscope. This is by 
far the most efficient Spectroscope for viewing the spectra 
of the stars yet contrived. It is simply an eye-piece which 
can be used with azy telescope. Being without a slit, there 
is no difficulty in keeping the spectrum of a star under 
observation constantly in the field of view, and the spectra 
are of great brilliancy. 








Price of the Star Spectroscope in Case, £2 Ios. 


Adjustable Slit and Convex Lens, to be used as an addi- 
tion to McClean’s Star Spectroscope, for showing the 
Fraunhofer lines in the Solar Spectrum, and the 
spectra of the Planets and Nebulz, the bright lines 
of the Metals, Alkalies, Gases, &c., extra és 


McClean’s Spectroscope, for showing both Astroromical 
and Chemical Spectra, in Case complete ... es 


Rotating Telescope Nozzle, as used by Mr. McClean to 
carry the New Star Spectroscope, and an astronomi- 
cal eye-piece, or two eye-pieces of different powers... I 15 0 


This contrivance greatly facilitates the use of McClean’s Star Spectroscope, the Spectroscope being carried by one arm, and an 
eye-piece for observing by the other. Any star seen in the eye-piece can in an instant be examined with the Spectroscope; or a 
low eye-piece power may be used in one arm for finding, and a high power for observing, to be changed rapidly without unscrewing. 





Mlustrated Catalogue of Spectroscopes, with Coloured Chart of the Solar Spectrum, and Chemical and Astronomical Spectra, ana 
Practical Instructions for the use of the Chemical Spectroscope, the Tele-Spectroscope, the Micro-Spectroscope, and Screen Spectrum 
Apparatus. Price One Shilling and Sixpence. By Post, Eighteen Stamps. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &c., &c. 


63, STRAND, W.C. 
FACTORY—SOUTHAMPTON STREET, LONDON, W.C. 
LISTS OF PRICES FREE BY POST. 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, Entomology, and every branch of Mi ical Science. J. D. 
Moiler’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S A. and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N.- 


ROYAL COLLEGE OF SCIENCE FOR 
IRELAND, STEPHEN’S GREEN, 
DUBLIN. 

SCIENTIFIC AND TECHNICAL EDUCATION. 


This College supplies a complete course of Instruction in Science. 
applicable to the Industrial Arts, especially those which may be classed 
broadiv under the heads of CHEMICAL MANUFACTURES, MINING, 
«nd ENGINEERING 

A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course. 

There are Four Royal Scholarships of the value of £50 each yearly, with 
free education, including Laboratory Instruction, tenable for two years. 
‘lwo become vacant each year. They are given to students who have been 
a year in the College. 

The Fees are £2 for each Course, or £10 for all the Courses of each year, 
with the exception of Laboratory Practice. 

CHEMISTRY (THRORETICAL AND PRaAcTICAL), METALLURGY, &c.— Pro- 
fessor GALLOWAY, F.C.S. 

, yee Mecuanics, AND Mgcuanism.—Prof. HENNESSY, 
aS. 

Descriptive GEOMETRY, DRAWING, ENGINEERING, AND SURVEYING.— 
Prof. PIGOT, C.E , M.R.1.A. 

EXPERIMENTAL Puysics (THEORETICAL AND PRaAcTicAL).—Professor 
BARRETT, F.R.S. E., F.C.S. 

MINING AND MiInERALOGY.—Prof O'REILLY, C.E.,M.R.IA. 

Botany —Prof. M'NAB, M.D., F.L.S. 

ZooLocy.—Prof. LEITH ADAMS, M.B., F.R.S. 

Geovocy.—Prof. HULL, M.A., F.R.S. 

Patconto.ocy.—Mr BAILY, F.G.S. 

The Chemical and Physical Laboratories and Drawing School are open 
daily for Practical Instruction. 

The SESSION COMMENCES on Monpay Ocroser rst. 





Programmes may be obtained on application to the Secretary, Royal } 


College of Science, Stephen’s Green, Dublin. 
FREDERICK J. SIDNEY, LL.D. 
KING’S COLLEGE, LONDON, 
SCIENCE DIVISION. 

This Division is established with a view to meet the requirements of the 
new regulations for the B.Sc. and Prel. Sc. Examinations of the University 
of London, of the Indian Civil Service, the Indian Public Works Depart- 
ment, and other Science Examivations. 

Students will be admitted on Tuesday, October 2. 

The course of instruction includes Mathematics, Mechanics, the Physical 
Laboratory, Chemistry, the Chemical Laboratory, Zoology, Botany, Prac- 
tical Biology, and Geology. 

For the prospectus apply, personally or by post card, to J. W. Cunning- 


ham, Esq., King’s College, London, and letters may be addressed on the 
subject to Prof. W. G. Adams. 





UNIVERSITY COLLEGE (LONDON) 
SCHOOL. 


Head-Master—H. Weston Eve, M.A, 
Vice-Master—E. R. Horton, M.A. 


The School will reopen for New Pupils on TUESDAY, September 25, at 
9.30 A.M. The School Session is divided into three equal Terms. Fee, 
£8 8s per Term, to be paid at the beginning of each Term 

Disc:pline is maintained without corporal punishment or impositions. A 
Playground of about two acres in extent, including several Fives’ Courts 
and a Gymnasium, is attached to the School, 

The School is close to the Gower Street Station of the Metropolitan Rail- 
way, and only a few minutes’ walk from the termini of the North Western, 
Midland, and Great Northern Railways. Season Tickets are granted at 
half price to pupi's attending the School. 

Prospectuses containing full information may be obtained at the office of 


the College 
TALFOURD ELY, M.A., Secretary. 


BEDFORD COLLEGE (for LADIES), 
8 and 9, York Place, Portman Square (SESSION 1877-78).—A 
COURSE of LECTURES on “INORGANIC CHEMISTRY,” 
with Laboratory Practice, by OLIVER J. LODGE, D.Sc. London, 
WILL BEGIN in OCTOBER. Lecture Class on Saturdays, from 
1.40 to 2.40; Class for Practical Work on Wednesdays from 1.40 to 
3-40. Fees for both Courses, 2/.12s. 6¢. ; for Lectures only, 17. 11s. 6d. 

A Laboratory is fitted up in the College. 
H. LE BRETON, Hon. Sec. 


ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunetion.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Soards. Fees moderate—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 

The Summer Term commences Friday, May 4th. 








UNIVERSITY COLLEGE, LONDON. 


The GOLDSMID PROFESSORSHIP OF GEOLOGY is Vacant, 
in conseq e of the resignation rof. Morris. An Endowment of £32 
p<r annum is attached to the Chair, Applications for the appointment w || 
be received on or be‘ore October 1, at the office of the College, where further 


information may be obtained, 
TALFOURD ELY, M A., Secretary. 


UNIVERSITY COLLEGE, BRISTOL. 


MATHEMATICS AND APPLIED MECHANICS. 


The Council invite ay ye pe for a LECTURESHIP on Mathematics 
and Applied Mechanics for the academic year g in October next. 
The stipend will be £200, together with one-half of the students’ fees. 


Further information may be obtained from the Principal on application to 
EDWARD STOCK, Secretary. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F_.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S. ; Dr. Voelcker, 


F.R.S.; Dr. Williamson, F.R.S. 
C. WILLMORE, Principal. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


OPEN SCHOLARSHIPS. 


A Scholarship of the va'ue of One Hundred Guineas will be offered for 
open competition on TUESDAY, September 25. Subjects of Examination : 
Classics, Mathematics, and Modern Languages. 

A second Scholarship, also of the value of One Hundred Guineas, wil! be 
offered for open competition on the same day. Subjects of Examination : 
Inorganic Chemistry, Physics, Botany, and Zoology. ; 

For further particulars apply to the Dean, Dr. F, Taylor, or the Medical 
Secretary, Mr. J. Stocker. 


WESTMINSTER HOSPITAL. 


Classes for the Preliminary Scientific (M.B.) Examination will be held 
from October to July. 
Mechanical and Natural Philosophy—Rev. P. Macnus, B.A. Lond. 
Chemistry—Dr. Dupre, S. 
Botany—H. W. S. Wors.ey-Benison, F.L.S. 
Zoology— 
Fees to Students of the Hospital, 9 Guineas ; to others, 12 Guineas. 
Students may enter to a Single Course, 
The Session of the Medical School will commence on October 1, when 
Three Entrance Scholarships will be offered for competition, value £100, 
£50, and £20, respectively. Full particulars on application. 


GEORGE COWELL, Dean. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE, 


The WINTER SESSION will begin on MONDAY October rt. 

The Clinical Practice of the Hospital comprises a service of 710 beds, 
inclusive of 34 beds for Convalescents at Highgate. Students can reside 
within the Hospital walls subject to the College Regulations. Mis 

For all particulars concerning either the Hospital or College, application 
may be made personally or by letter to the Resident Warden of the 
College. 

A Handbook will be forwarded on application. 


























SCHOLARSHIPS IN SCIENCE. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


Two Scholarships, each of the value of £100, open to students who have 
not entered at any London Medical School, will be offered for competition 
on September 26. Subjects—Zoology, Botany, Chemistry, Physics. One 
Scholarship will be awarded to a candidate (if of sufficient merit) under 20 
years of age; the other is limited to candidates under 25 years of age. An 
Exhibition of £50 in the same subjects, and one of £40 in the subjects of 
Preliminary Education, open to Students who have entered the Hospital in 
October, will be competed for in that month. 

For particulars apply, personally or by letter, to the Resident Warden of 
the College, St. Bartholomew’s Hospital, E.C. 


CHEMICAL AND PHYSICAL APPARATUS, 
MEDICAL COILS, &c. 


Sets ot Apparatus as required by the Government Schools, and according 
to Professor Valentin’s “‘ Book of Chemistry,” Professor Attficld’s 
** Manual ef Chemistry,” &c., always in Stock. 


AUG. BEL & CO,, 


34, MAIDEN LANE, STRAND. 
Purchasers of the Stock of A. and M. Zimmermann. 
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NOTICE TO SCIENCE TEACHERS, Se. 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appointments, at the 
Special Rate of ts. 6d. for one insertion, or 38. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 





A GRADUATE in Highest Honors, and 


thoroughly experienced, desires a Holiday Tutorship in or near Kew. 
Practical Botany in addition to Classics and Mathematics.—Address 
Sicua, NATURE Office. 


BOTANY & ELEMENTARY ZOOLOGY. 
—An OXFORD GRADUATE can take Classes in the above in 
Ladies’ Schools, and otherwise, in Town this coming Term. Pro- 
spectus on application. Address, W. P. JAMES, 9g, Belvedere Place, 
ath, 





AGRADUATE in HONORS, Lond., teaches 


Mathematics, Chemistry (including Analysis), Physics, " Sesaaes &e. 
Experienced and successful in preparing pupils for examinations, 
Highest references. Terms moderate.—B.Sc., 44, Alexandra Road, 
Kilburn Park. N.W. 
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BRYCE M. WRIGHT'S IT'S LATEST ARRIVALS. 


MINERALS.—RKittingerite, Sch Schréckeringite, Rogersite on 
Samarskite, Native Silvers from Kingsberg, Phenakites, &c. 

GEMS.—White Aquamarines, Cut Green Garnets, Peridots, 
Opals (black), &c. 

SHELLS.—New Volutes from Japan, Phorus conchelo: 
Fusus Pagodus, &c. 

STONE IMPLEMENTS.—Collection 
Beaumont. 

N.B.—The unique White Aquamarine being disposed of, is no 

longer on view. 


BRYCE M. WRIGHT, F.R.GS., &c., 
90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


LONDON CLAY FOSSILS from ee 


Fruits, Bones, Shells, Crustaceans, &c.; 1e0 unvamed, or so named 
Specimens (25 or more Species), 5s. Carriage paid to London.—W. 
SHRUBSOLE, ‘sheerness-on-Sea, 


gius, 


of M. Elie de 





The fossils of vegetable origin, being liable to decay, are subjected t 
efficient preservative process. 


van 


Unso.iciTep Tr Siena agai I am much pleased with the fossils.” 


JOHN N. DUFTY, 
lead Mast« 


Grammar School, Tuxford, 
30th May, 1877. 





A GENTLEMAN, general education good, 


scientific special, desires to conduct Science Classes, or deliver Lectures, 
in or near London.—Address Roya.-ExuiBiTIONER R.S.M., care of 
Publishers of NATURE, 295 Bedford Street. 


PHYSICAL LABORATORY, or ASTRO- 
NOMICAL OBSERVATORY.—A Gentleman a six years’ experience 


in making accurate observations with delicate instruments, desires a 
RE-ENGAGEMENT.— Address F. K., Owens College, Manchester. 





PHYSICS and CHEMISTRY.—An Asso- | 


ciate of the Royal School of Mines is open toan Appointment.—Address 
Strand, | 


es care of the Editor of NaTuRE, 29, Bedford Street, 
V.C. 


An OXFORD GRADUATE in Classics, who 


possesses alsoa sound knowledge of French, German, History, Music, 
and Elementary Mathematics, desires a Non-resident Mastership. 
testimonials —Address M.A., Mus. Bac., care of Macmillan and Co., 
Bedford Street, Covent Garden. 





EDUCATION.—A Lady of Experience de- | 


sires a Re-engagement as Governess. 
ments of Natural Science. 
Office. 


Is capable of teaching the rudi- 
First-class references. —K. H 





To SCIENTISTS.—A Gentleman of Expe- | 


Thoroughly acquainted | 


rience desires an Engagement as Secretary. 
with French and German, and has a fair knowledge of the 
Sciences. Moderate terms.—F.R.A.S., care of the 
NATURE, 29, Bedford Street, Strand, W. c 


Natural 


TO MINERALOGISTS. 


THOS. D. RUSSELL 


Has now on hand a large number of select Minerals, 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganite, Cassi- 
terite, Cerussite, Pyromorphite, Specular Iron, Limonite, 
Goethite, Marcasite, Cuprite, &c. The Minerals are about 1} 
to 2 inches square, and are offered for sale at 6s. to 9s. per 
dozen specimens. Parcels sent for selection to known or 
approved applicants. Catalogue of Collections of Fossils, | 
Microscopic Objects, Crustacea, &c., post-free. 

THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 





To Geologists and ‘N atusabaate. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils | 


have been found, as advertised in Nature last year, is still open, and more 


than twelve thousand Specimens, al: carefully determined by Mr. Charles- | 


worth, have been distributed among the Subscribers. Papers containing the 
particulars of Subscription may be obtained by writing to Tuomas FLoyp, 

sq-, Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


High 


L., NATURE ; 


Publishers of | 


con- | 


CASTLETON, ‘DERBYSHIRE. 
JOHN TYM is now enabled to offer the 


following rare and interesting Collections :— 
Palzolithic, 30 Specimens (including Teeth, &c., of Rhineceros, Los 
Bison, Reindeer, Hyzna, &c., and Casts of hediaaaens ents is ; 
Cresswell Caves, 18 ‘Specime ns ove 
| Windy Knoll Fissure, 15 Specimens ... 
Pleistocene Fauna (a "splendid set), 100 Specimens _ 
| Flint Flakes from 6¢. each 





Catalogues post free. 





GEOLOGY.—In the Preface to the Student's 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
— As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENN ANT (149, Strand), Teacher of Mineralogy at King's 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 
100 Specimens, i in Cabinet, with 3 sae se oo. £2 2 
200 Specimens, in Cabinet, with 5 Trays .. 2 oo. 5 5 
300 Speci mens, in Cabinet, with 9 el s cos esce 10 10 
4co Specimens, in Cabinet, with 13 Drawers + ee 22 
More extensive Collections at 50 to 5,000 Guineas each. 


° 


A CATALOGUE of ELEMENTARY COL. 


lections of Minerals, Fossils, and Rocks in Cabinets. The Student’s 
Pocket Blowpipe Case, <C., Ke. , &c. Minerals, Fossils, and Roeks in 
Great Variety always in Stock, from which may be Selected | Single 
Specimens at Reasonable Rates. Selections sent on Approve al. Cabinets, 
Books, Charts, Casts. Models of Crystals, Hammers, Col!ect Rag 
Hammer Hoid ers, Cement, Tablet Wo od, Cardboard Tra: ays, Gl 
Capped Boxes, Minerals for Chemical Analysis, and all Appliances in 
Stock or to Order, of 


THOMAS J. DOWNING, 
MINERALOGIST AND GEOLOGIST, 
38, WHISKIN STREET, LONDON, E.C, 
Post Free, 


DUPRE’ S APPARATUS 


For the 


ESTIMATION OF UREA 


By means of hypobromiie. 
| HOW & CO.”S STUDENT’S MICRO- 
| SCOPE, £5 5s. 
/HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO’S GEOLOGICAL DIA- 


GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c, 
Catalogues on Apflication. 
JAMES HOW AND CO.,, 
Bride Street (late 2, Fo.ter Laine), Lo 


ass 


<a 
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MR. TENNANT, GEOLOGIST, 
149, STRAND, LONDON, W.C., 


Begs to inform the Public that several important Collections recently 
advertised for Sale, viz., Dr. Buckland’s, C. H. Turner's, and W. Neviill’s, 
are sold, 





In the Preface to the Student's ‘‘ Elements of Geology,” by Sir Cuartes 
Lye t, Bart., F.R.S., &c., he says :—“* As it is impossible to enable the 
reader to recognize rocks and minerals at sight by aid of verbal descrip- 
tions or figures, he will do well to obtain a well-arranged collection of 
specimens, such as may be procured from Mr. Tennanr (149, Strand), 
Teacher of Mineralogy at Ning’s College, London.” These Collections 
are supplied on the following terms, in plain Mahogany Cabinets :— 

100 Simall Specimens, in Cabinet with Three Trays Ae a @ 
200 Specimens, larger, in Cabinet, with Five Trays . 2 @ 
300 Specimens, larger, in Cabinet, with Nine Drawers. 10 10 0 
400 Specimens, larger, in Cabinet, with Thirteen Drawers 2t 0 o 


More extensive Collections, either to illustrate Mineralogy or Geology, 
at 50 to 5,000 guineas each, with every requisite to assist those commencing 
the study of these interesting branches of Science, a knowledge of which 
affords so much pleasure to the Traveller in all parts of the World. In the 
mee expensive collections some of the specimens are rare and all more 
select. 


I. FOR SALE.—Collection of Fossils, Minerals, 
Rocks, and Polished Marbles, in Four Cabinets, the property of a 
Gentleman residing at South Norwood, S.E., who will shortly remove into 
the country. The Collection contains about 1,000 Specimens, Price £40, 
Apply to Mr. Tennant, Geologist, 149, Strand, W.C. 


II]. Mr. Texnanr has for sale a Collection of Fossils, illustrative of the 
British Fossiliferous Deposits, stratigraphically arranged in a Cabinet with 
Sixty Drawers, consisting of 2,800 species, and comprising 8,000 specimens. 
~ The Collection was arranged and named by the late Dr. S. P. Woop- 
wakp, F.G.S., who also prepared a printed Catalogue (in 1858) of it, and 
some of the Specimens are figured in his ‘ Manual of Recent and Fossil 
Shells,” and in other scientific works. A number of additions have recently 
been made to the Collection, and an Illustrated Catalogue prepared by 
Mr. Wittiam Davies, F.G.S., of the British Museum. 

This Collection was arranged to illustrate Mr. TENNANT’s Lectures on 
Geology and Palzontology at King’s College. On receiving the appoint- 
ment of Keeper of the extensive collection of Minerals belonging to the 
Baroness Burdett-Coutts he resigned the Geological chair, whieh-he 
from 1853 to 1869. He retains the appointment, received in 1833, of 
Teacher of Geological Mineralogy at King’s College. The Lectures are 
given on Wednesday and Friday mornings from nine to ten, and on 
Thursday evenings from eight to nine. They begin early in October and 
terminate at Easter. The public are admitted on paying the College Fees. 


III. A Collection of about 2,000 MINERALS and ROCKS, with 
Models of Crystals, Diagrams, &c., in a painted deal Cabinet with fifty- 
five drawers and glass case on top, 9 ft. 5 in. long, 8 ft. 2in. high, and arin. 
from back to front. The Specimens were used for seventeen years to 
illustrate Mr. Tennant’s Lectures at the Royal Military Academy, 
Woolwich. This Collection, with the Collection of Fossils above, are well 
adapted for illustrating fifty or sixty Lectures on MINERALOGY, 
GEOLOGY, and PALAZ.ONTOLOGY at a first-class educational es- 
tablishment, or would form an instructive Geological museum for a country 
gentleman, a provincial or colonial museum. 

IV. TWO CABINETS, each containing thirty drawers, with 2,500 
Minerals, Rocks, and Fossils, 

V. FIRST-CLASS GEOLOGICAL COLLECTION, IN TWO 
CABINETS, each measuring g ft. 3 in. long, 2ft. gin. wide, and 3 ft. 
1oin. high ; each containing forty-five drawers, with a glass case on the 
top of each Cabinet, 4 ft. 11 in. high, and 15 in. from back to front. One 
Cabinet is filled with 2,600 Minerals and Rocks, the other with 3,400 Fossils, 
British and Foreign, stratigraphically arranged. 


Vi. Small Second-hand CABINET with twelve drawers, containing 
about 800 Specimens of Minerals and Rocks. 


. 

_VIL. Collection of RECENT SHELLS, MINERALS, ROCKS, ahd 
FOSSILS, in a large and well-made Cabinet of 108 drawers, with glass 
book case on the top. The Cabinet was the property of the late Mrs. 
Mawe, and contains her private Collection of Recent Shells and Minerals. 
Amongst the latter are some Crystals of Gold, figured in ‘‘ Mawe’s Travels 
in Brazil,” and s spposed to be unique. The Book case contains many of 
the recent works on Geology by Buckland, Lyell, Mantell, Murchison, 
Phillips, and others, and thirty volumes of the publications of the 
Palzontographical Society, &c. 

VIII. SOPWITH’S GEOLOGICAL MODELS in Wood, 4 in. square, 
accompanied with Letterpress Description (this can be had separately, 
wrice 25.):—No. 1, Stratified Rocks and Valley of Denudation; No. 2, 
Jislocation of Strata; No. 3, Surface Indications of Coal; No. 4, Over- 
cutting of Strata; No. 5, Undercutting of Strata: No. 6, Intersectioa of 
Mineral Veins, £3 3s. ‘Vhe same Models 8in. square, £9 


JAMES TENNANT, 
Mineralogist (by appointment) to Her Majesty and the 
Baroness Burdett-Coutts, 

149, STRAND, LONDON, W.C. 
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“That excellent periodical Tua Garpsn.”—FProlfessor Owzn. 


THE GARDEN: A Weekly Illustrated 


a> of Gootesing in all its Branches. Founded and Conducted b 
. ROBINSON, F. 
dens,” &c. 


L.S., Author of “ Alpine Flowers for Engli 


f Colonted Plate is now issued with every number of The Garden. 
“Mr. Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 
The following are some of the subjects regularly treated of in its pages 
The Flower Garden. 


The Fruit Garden. 
Garden Structures. 
Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 
Trees and Shrubs. 
Professor AsA Gray says: *‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in ru alairs. y such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 
Price 6¢. Weekly. Specimen Copy, Post-free, 64d. 
Terms of Subscription.—Sent direct from the Office in London, post free, 
ayable in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 
Fee, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


THE TELEGRAPHIC JOURNAL > 
AND 
ELECTRICAL REVIEW. 


Published on the 1st and xsth of the month, price 4d. ; Subscription per 
Annum, post free in Great Britain, gs. 


CoNTENTS FOR JULY 15. 

1.—Michael Faraday. (With Portrait.) : . 
2.—The Importance of a General Sys:em of Simultanzous Observation of 

Atmospheric Electricity. 
3-—On Recent Improvements in the Hughes Apparatus, and a New 

Method of Translation with this Apparatus. (lliustrated.) 
4 —Lighting Street Lamps by Electricity. 
5.—Notes. 
6.—Traffic Receipts. 
7.—City Notes. 
8.—Physical Society. 
g.—Claymond and Wray Thermopiles. 

Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLaRkg, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 

of Agriculture of Great Britain (which now number upwards of 18,000 

members), besides giving original papers on a yg farming, and a mass of 

intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 15s. a year post free. 

Published by W. PICKERING, 21, Arundel Street, Scrand, W.C. 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. srg 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. _ 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 3}¢. Annual Subscription, payable in advance, 145. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS. 
Monthly, Price Fourpence. Edited by P. L. Simmonps. 
KENT & CO., PATERNOSTER ROW. 
Advertisements, Subscriptions, and all Communications to be addressed 
to the Proprietor, P. L. SIMMONDS, 29, Cheapside, London, E.C. 


The Conservatory 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 
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MURBY'S SCIENCE AND ART SERIES, 


Edited by SYDNEY B.J. SKERTCHLY, F.G.S., H.M.’s Geological 
Survey. 


PHYSICAL GEOGRAPHY. Newand En- 
larged Edition, embodying the results of the Challenger 
Expedition, also containing a new Chapter on the Distribu- 
tion of Animal Life, and a series of Questions for Examination 
on the whole work. By the Epiror. ts., cloth. 


‘*A cheaper and better manual on the subject is not to be had.”— 
Atheneum. 


GEOLOGY. By the Editor. ts., cloth. 


“The best handbook on the subject that I have yet seen.”—/rofessop 
Ramsay, LL.D., Director-General of H.M.’s Geological Survey. 
BOTANY. Structural and Physiological. 

By ALFRED GRUGEON. ts. cloth. 

** As an elementary manual it is the best we have seen.”—Zast Sussex 
News. 

CRYSTALLOGRAPHY, with Coloured 
diagrams, from which handsome models of the principal 
crystals may be readily constructed. By JAMES B. 
JORDAN, of the Museum of Practical Geology. 1s. 62., 
cloth. 


“The set of models, that may with aliitle care and trouble be constructed 
from the nets supplied in this unique volume, is worth from twenty to thirty 
times the price charged for the work.” 


MECHANICS. sts., cloth. 
&e. Is., cloth. 


NATURAL PHILOSOPHY. 

preceding vols. in one. Price 2s., cloth. 

“‘ The text has been written with great care, with a determination to make 

it both clear and accurate, and is neither a compilation nor repetition of old 
materials, but an indepén dent and original production.”—Leeds Mercury. 


INORGANIC CHEMISTRY. ByR 
MELDOLA, F.C.S. Non-metallic Elements. ts., cloth. 


INORGANIC CHEMISTRY. The above 
volume with the addition of the Metallic Elements and 
Chapters on Analysis. Is. 6d., cloth, 


“For the use of schools it would be difficult to find a better book on 
Chemistry than that of Mr. Meldola’s.”—Yewish World. 


Hydrostatics, 


The two 


MINERALOGICAL TABLES, describing | 


the Physical and Chemical Properties of all the Important 
Minerals. By F. NOEL JEWESBURY, B.A,, 
College, Cambridge. 1s. 6d., cloth. 


H.M.’s Geological Survey. 1s. 6a, cloth. 

“Designed for beginners, but many advanced students will find it highly 
instructive. It is arranged with some degree of novelty and skill. Its aim 
in every page is pr actical as well as scientific, and it would merit a place in 
the travelling geologist’s knapsack.” —Echo. 


PROJECTION, or PRACTICAL SOLID | 


GEOMETRY. B. J. PAYNE, of the School of Science, 
Charterhouse. New Edition with Questions on the entire 
work, Is. 6¢., cloth, 


‘‘A clear, concise, and eminently easy manu al ona subject of unusual 


difficulty to the majority of beginners.”— Zvening Standard. 


ANIMAL PHYSIOLOGY. By k.. *F. 
NEWTON, F.G.S., Assistant-Naturalist H.M.’s Geological 
Survey. ts., cloth. 

“Excellent in every respect. 


The practical sections which follow each 
chapter give the student the necessary directions for examination. Tt 
is certainly the cheapest and best introduction to the science that we have 
yet seen.” —JMonetary Gazette. 


Just published. 

The CONNECTION of GEOGRAPHY and 
ASTRONOMY. By Dr. A. H. Dick, D.Sc. (Edin.), 
M.A., LL.B. (Lond.), F.R.G.S., Author of ‘* Elementary 
Geography for Schools.” Price—cloth, 1s. An essential 
companion to most School Geographies. 


PLANE TRIGONOMETRY. A Complete 
Elementary Course, with Numerous Exercises. By J. 
HENCHIE, Medallist in Mathematics, and Mathematical 
Master of the United Westminster Schools, 160 pp. 
Price 15, 6¢., cloth. 


NATURE 





Caius | 


By F. Rutley, F.G.S., 





CXXXVii 


BY PROF, A. H. GREEN 
GEOLOGY, 


For Students and General Readers. By A. H. GREEN, 
M.A. Professor of Geology and Mining in the Y orkshire 
College of Science. Part I. The Elements of Physical 
Geology. With 140 Illustrations by the Author. Second 
Edition. Crown 8vo, 12s. 62. 
‘*We are bound to recommend this as one of 
we orks which have recently appeared. 1 theneurm. 
‘The author is both scholar anc ist ; out while 
the readiest to acknowledge the | ¢ and nurac 
scholars will read his i 1 
favourite science.” 


the most comprehensive 


geologists will be 
y of his information, 
get from it a liking for his 


BY JAMES GEIKIE, LL.D., F.R.S. 


The GREAT ICE AGE. 
By JAMES GEIKIE, F.R.S., &c., of H.M. Geological 
Survey. Second >Edition, thoroughly Revised, with much 
New Matter, embodying the most Receat Discoveries, 
additional Maps and Illustrations, &c. Demy 8vo, 245. 
_“ This bo Ice Age.”-- 
Saturday R 
“*Can be cor 
reader. 


ill mark an epoch in the scientific study of the 
ally recommended both to the ge 
'—Nature. 


ylogist 


and the general 


BY JAMES CROLL, LL.D., F.R.S, 


CLIMATE and TIME in THEIR GEO- 
LOGICAL RELATIONS: 
A Theory of Secular Changes of the Earth’s Climate. By 
JAMES CROLL, LL.D., F.R.S., of H.M. Geological 
Survey. Demy 8vo, with Illustrations, 245. 
“One of the most philosophical contributions to the science 
within the last half century. Every page is distinguishe by 


earnest thought, and the c onclusions arrived at 
powers of deductive analysis.”— A thenanum. 


: of Geology 
close and 
are the sail of striking 


DALDY, 


ISBISTER, anp CO., 56, nese ite Hill, E.C. 


ecently published 


TABLES for the 


, for private ci 

REDUC TION” to ZERO 
CENTIGRADE, of the BAROMETER or of a MERCURY 
COLUMN, witha Glass Scale graduated to Millimetres ; together with 
Tables for _ Reduc oye Pressures to Thx ann _ and Milliont! s of 
an Atmosphe: By WARREN DE LARUE, DCL. F.B.S. 

Applicatior ypy to be addressed to Messrs, rAVLOR and FR ANCIS, 

Red Lion Court, Fleet Street, E.C. 


GEOLOGY of WEYMOUTH and PORT- 
LAND, by R. DAMON, F.G.S. With Plates of Fossils, Sections and 
Coast Views. Price 3s, 6¢., or with coloured Geological Map, ss. 
Sent post free. 

Weymouth. 


<y espe 





Now ready, post 8vo, 6s. 


| SCEPTICISM IN GEOLOGY AND THE 


REASONS FOR IT. By VERIFIER. 
—_— MURRAY, Albemarle Street. 


ale bp ‘Auction, 


THE WHITFIELD MUSEUM. 
Mr. J.C. STEVENS begs to announce that 


he has been favoured with instructions to SELL by AUCTION, at the 
Alexandra poy Muswell Hill, on TUESDAY and te DNESD: AY, 
the 28th and agth of August. at 1 o'clock precisely each day, the cele- 
brated COLLECTION of CURIOSITIES of NATU RE and WORKS 
of ART, formed by the late R.G. WHITFIELD, Esq. ; consisting of 
Paddles, War Clubs, Spears, Bows and Arrows, Canoes, Native Jresses, 
Musical Instruments, e., fro ym the § Japanese and 
Chinese Soa apstone, Bronze and other Ornaments, Suits of English 
Armour, Gold Ix alaid Weapons of War, Heads and Horns of 

Stuffed Birds under glass shades and in cases, Skeletons, Corals 
Animals, Bust, and Figures of Eminent Persons, Glass Showcases, &c. 


and Catalogues had of Mr. J. C. Stevens, 
3, King Street, Covent Garden. 





On view at the Alexandra Palace, 
Auctioneer and Valuer, 


In Crown 8vo, price 9s. 

SOUND and MUSIC: a Non-Mathemati- 
cal Treatise on the Physical Constitution of Musical Sounds and Har- 
mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 


bridge. 
MACMILLAN an> CO., LONDON. 





CxXxXViii 


NATURE 


[August 16, 1877 





Capiain FRED BURNABY’S NEW 
WORK,“ON HORSEBACK THROUGH 
ASIA MINOR,” giving an Account of his Ride 


of Two Thousand Five Hundred Miles in Asia | 


Minor, ts in the press. 


NEW IRELAND. By ALEX. M. 


SULLIVAN, M.P., ts the title of a most im- | 
portant work on Ireland and the Trish, also in | 


preparation. 


NOTICE. 
Now ready, the NEW and IMPORTANT WORK on EGYPT. 
In 1 vol., demy 8vo, cloth extra, price 18s. entitled 


THE 


KHEDIVE’S EGYPT; 


Or, the Old House of Bondage under New Masters. 


By EDWIN DE LEON, 
E-x-Agent and Consul-General in Egypt. 


SAMPSON LOW, MARSTON, AND CO.S LIST. 


Now ready, in large post 8vo, handsomely bound in cloth, gilt edges, 400 
pages, price 12s. 6d. 
NEW WORK ON FERNS. 
THE FERN WORLD. 
By FRANCIS GEORGE HEATH, 2 
Author of ‘‘ The Fern Paradise,” ‘The English Peasantry,” &c. 
The work is illustrated by Twelve Coloured Plates, giving complete 
Figures (Sixty-four in all) of every Species of British Fern, specially printed 
from Nature, by several Full-page Engravings of some of the choicest 
Scenery of Devon, ard a permanent Photograph. 








Will be ready shortly, crown 8vo, leatherette binding, price ros. 6d. 
NEW WORK ON FISHING. 


NOTES ON FISH AND FISHING. 
sy J. J. MANLEY, M.A. 
This work, besides containing descriptions of all Fresh-Water Fish and 
the modes of taking them, will also contain Chapters on Fishing asa Sport 
—Fishing asa Fine Art—The Literature of Fishing—Natural History of 
Fish—Thames Fishing and Puntsmen—Devonshire Fishing—Winter Fish- 
ing, &c., &e. 





Nearly ready, 2 vols., crown 8vo, 215. 

A SECOND EDITION OF 
MORTIMER COLLINS: 
HIS LETTERS AND FRIENDSHIPS. 
With some Account of his Life. 

By FRANCES COLLINS. 
With a Portrait. 


Now ready, in fcap. 8vo, cloth extra, price 3s. 6d. 


OUT OF SCHOOL AT ETON. 


Being a Collection of Poetry and Prose Writings. 
By SOME PRESENT ETONIANS. 





LONDON: SAMPSON LOW, MARSTON, SEARLE, AND RIVINGTON. 





SCIENTIFIC MANUALS BY W.J. MACQUORN RANKINE, C.E., LL.D., F.B.S., &e. 


LATE REGIUS PROFESSOR OF ENGINEERING IN THE UNIVERSITY OF GLASGOW. 


In crown 8yvo, cloth, with Numerous Diagrams. 


I1.—A MANUAL of APPLIED MECHANICS. Com- 
prising the Principles of Statics and Kinematics, and Theory of Struc- 
tures, Mechanism, and Machines, Zighth Edition. 12s. 6d. 


IIl.—A MANUAL of CIVIL ENGINEERING. Com- 


prising Engineering Surveys, Earthwork, Foundations, Masonry, Car- | 


pentry, Metal Work, Roads, Railways, Canals, Rivers, Waterworks, 
Harbours, &c. Lileventh Edition. 16s. 

IIl.—A MANUAL of MACHINERY and MILL- 
WORK. Comprising the Geometry, Motions, Work, Strength, Con- 
struction, and Objects of Machines, &c. Third Edition. 12:5. 6d. 


IV.—A MANUAL of the STEAM ENGINE, and other 
Prime Movers. Eighth Edition. 12s. 6d. 

V.—USEFUL RULES and TABLES for ARCHI- 
TECTs, Builders, Carpenters, Coach Builders, Engravers, Engineers, 
Founders, Mechanics, Ship Builders, Surveyors, Wheelwrights, &c. 
Fifth Edition. gs. 

VI—A MECHANICAL TEXT-BOOK. By Prof. 
RANKINE and E. F. BAMBER, C.E. Second Edition. 9s. 

*.* The MECHANICAL TEXT- BOOK forms an EASY INTRODUC- 

TION to Prof. Rankine’s SERIES of MANUALS on ENGINEERING. 





A MANUAL of TELEGRAPH CONSTRUCTION : 
the Mechanical Elements of Electric ee Engineering. By 
JOHN CHRISTIE DOUGLAS, East India Government Telegraph 
Department, &c. Crown 8vo, cloth bevelled, with numerous Diagrams. 
15s. 

“* Well deserves to take its place beside Prof. Rankine’s well-known series 
of Manuals.” —Zngineering. 


ELEMENTS of METALLURGY: the Art of Extract- 
ing Metals from their Ores. By J. ARTHUR PHILLIPS, C.E., 
F.C.S., F.G.S., &c. Comprising REFRACTORY MAareriALs, Fixe 
Cuays, Fusts, &c.; Iron, CoBpatt, NICKEL, ALUMINIUM, CopPER, 
Tin, ANTIMONY, ARSENIC, Zinc, Mercury, BismutH, LEAD, SiLver, 
Gop, PLATINUM, &c. Koyal 8vo, 764 pp, cloth, with over 200 IIlus- 
trations, drawn to scale, and reduced in many instances from working 
drawings. Price 34s. 





MR. NAPIER’S TECHNICAL WORKS. 


NAPIER ON DYEING.—THIRD EDITION. 


A MANUAL of the ART of DYEING, and DYEING 
RECEIPTS. New Edition, including the latest Processes in the use 
of the Aniline Colours. By JAMES NAPIER, F.R.S.E., F.C.S., 
&c. Illustrated by Diagrams and numerous specimens of Dyed Cotton, 
Silk, and Woollen Fabrics. Demy 8vo, cioth. arts. 


NAPIER ON ELECTRO-METALLURGY.—FIFTH EDITION. 
A MANUAL of ELECTRO-METALLURGY : the 


Application of the Art to Manufacturing Processes ; comprising the 
newest Methods of Depositing Silver, Gold, Copper, and other Metals. 
By JAMES NAPIER, F.R.S.E., F.C.S., &c. With numerous Illus 
trations. Crown 8vo, cloth. 7s. 6d. 





Medium 8vo, with numerous IIlustrations, cloth, 28s. 


HYGIENE and PUBLIC HEALTH: a Dictionary of; 
comprising SANITARY CHEMISTRY, ENGINEERING, and LEGISLATION 
(including the Pustic Heattu Act, 1875), the Dietetic VALUE of 
Foops, and the Detection oF ADULTERATIONS. By A. WYNTER 
BLYTH, M.RC.S., F.C.S., &c, Analyst for the County of Devon, 
and Medical Officer of Health. 

** Excellently done. We have tested it, and can therefore recom- 
mend Mr. Blyth’s Dictionary with confidence.” —Westminster Review. 
** A work of EXTREME VALUE to all interested in Sanitation."—Medical 

Times and Gazette., 


The SURGEON’S POCKET-BOOK: International 
Prize Essay on the Best Treatment of the Wounded in War. Specially 
a’apted to the Public Medical Services. By Surgeon-Major J. H 
PORTER, Assistant-Professor of Military Surgery in the Army Medi- 
cal School, Hon. Assoc. of the Order of St. John of Jerusalem, Xc. 
16mo, roan, with numerous Illustrations. 7s. 6d. 

“This capital little book . . . . of the greatest practical value 
surgeon with this manual in his pocket becomes a man of resource at once.” 
—Westminster Review. 





London: CHARLES GRIFFIN & CO., Stationers’ Hall Court. 
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“Every Officer of Health shouid obtain a Copy of this Work.” 


NOW READY, 


SECOND EDITION 


GRIFFIN’S CATALOGUE, 


ENTIRELY REVISED, 
AND PUBLISHED AT GREATLY REDUCED PRICES, 


Being the largest, most complete, and cheapest List of Apparatus ever placed before the Public. 


CHEMICAL HANDICRAFT, 


A CLASSIFIED AND DESCRIPTIVE 
CATALOGUE OF CHEMICAL APPARATUS, with copious Explanatory Notes, 


By JOHN J. GRIFFIN, F.0.8. 


In demy 8vo. 


480 pages, illustrated by 1,600 Woodcuts. 
For a notice of this work see NATURE, August 9, 1877. 


Price 4s., bound in cloth. Postage 72. 





CHEMICAL RECREATIONS: a Popu- 


lar Manual of Experimental Chemistry, including an ex- 
tended Course of Class Experiments proper to illustrate the 
general doctrines of the Science ; illustrated by 540 figures 
of the best forms of Apparatus. By JOHN J. GRIFFIN, 
F.C.S. Tenth Edition. Crown S8yo., 750 pages. Price 
12s. 6d., cloth. 


Joun J. Grirrin & Sons, 22, Garrick Street, W.C. 
STUDENTS’ SETS OF CHEMICAL AP- 
PARATUS, Arranged for Practical Work in School, 


Hospital, or University Laboratories. I’vices from 125. to 
40s. each, 


Joun J. GRIFFIN & SONs, 22, Garrick Street, W.C. 
OFFICERS OF HEALTH. 


and Tests arranged according to parties’ wishes, &c., &c., 
for the Analysis of Food, Water, Air, &c. 


JouN J. GrirFin & SoNs, 22, Garrick Street, W.C. 
URINE AND URINARY DEPOSITS.— 


Apparatus, pure Chemicals, and Volumetric Solutions, for 








the Analysis of Urine after the methods of Liebig, Golding | 


Bird, Pavy, &c. 
Joun J. Grirrin & Sons, 22, Garrick Street, W.C. 


Apparatus 


THE CHEMICAL TESTING OF WINES 
AND SPIRITS: for Alcohol, Free Acids, Sugar, Solid 
Residue, and other Constituents ; with a series of Original 
Alcohol Tables, and an Illustrated Description of the 
Testing Apparatus. By JOHN J. GRIFFIN, F.C.S. 
Second Edition, in Crown 8vo., 5s. bound in cloth. 


Published by Joun J, Grirrin & Sons, Chemical and Philo- 
sophical Instrument Makers, 22, Garrick Street, W.C. 


ECONOMY IN SUGAR-MAKING. Direc- 

tions for Testing Cane-Juice, so as to determine the exact 

uantity of Quicklime required to temper the Juice. By 

JOHN SHIER, Esq., LL.D., late Agricultural Chemist to 

the Colony of British Guiana, A New Edition, edited by 
Joun J. GRIFFIN, F.C.S., in the press. 


Joun J. GrirFIn & Sons, 22, Garrick-street, W.C., of 
| whom may be had the Chemical Apparatus and the Materials 
for conducting the process. 


| TOXICOLOGY.—Chemical Apparatus and 
Pure Tests for the Performance of every Operation for the 
Detection of Poisons, supplied in collections or separately. 


Joun J. GrirFin & Sons, 22, Garrick Street, W.C. 


In One Volume, crown 8vo, 208 pages, Illustrated by Three Hundred and Fifty Woodcuts, price Three Shillings and Sixpence, 
bound in cloth. 


SCIENTIFIC HANDICRAFT: 


A Descriptive, Illustrated, and Priced Catalogue of Apparatus, suitable for the Performance of Elementary 
Eaperiments in Physics. 
BY JOHN JOSEPH GRIFFEN, F.C.5S., 
Author of ‘‘ Chemical Recreations,’”’ ‘*‘ Chemical Handicraft,”’ &c. 
VOLUME I.—MECHANICS, HYDROSTATICS, HYDRODYNAMICS, AND PNEUMATICS. 


The nature of this work is fully explained in the title-page. 


suitable for the performance of Elementary Experiments in Physics.” ec! 
If it meets with public approval, companion volumes will be published on 


Hydrostatics, Hydrodynamics, and Pneumatics. 
Acoustics, Heat, Light, Electricity, Magnetism, and Galvanism. 


It is a ‘* descriptive, illustrated, and priced Catalogue of Apparatus, 


The present yolume contains the subjects of Mechanics, 


These works will be strictly practical, They will avoid thecretical 


disquisitions, and will relate to Apparatus and Experiments only, and especially to apparatus of a cheap character, and to 


experiments suitable for elementary instruction. 


Nearly all the Instruments and Experiments described in this volume have been made in the workshops of the Publishers, and 
tried in the presence of the Editor ; and the figures and descriptions have been drawn to agree with the Instruments that had been 


submitted to these special trials. 





PUBLISHED BY 


JOHN J. GRIFFIN & SONS; 


CHEMICAL AND PHILOSOPHICAL INSTRUMENT MAKERS, 


22, GARRICK STREET, 


COVENT GARDEN, W.C. 
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FLETCHER'S PATENT UNION HOT AND COLD BLAST BLOWPIPE 
FOR CANDLE, LAMP, OR GAS, 


THE results obtained with this blowpipe are such that there is little doubt 





it will eventually totally supersede the ordinary form for every purpose. 

Using a common candle or lamp, fine platinum wires fuse readily into 
a bead. With the same amount of blowing as the common form, this 
blowpipe will do nearly double the work ; if high temperatures are not 
required, the labour of blowing is reduced in proportion. 

The most prominent advantages over the old blowpipe are :— 

Great increase in heating power with the same source of heat. 

The jet of flame obtained is both longer and more clearly defined than 
in the common blowpipe. A finely pointed flame may be easily obtained 
7 from 5 to 8 inches long when gas is used. 

Closed for the pocket. B No condensed moisture if used with the mouth. 

Perfect steadiness in the pattern for chemical purposes without holding 
J in the hand. 

HOT AND COLD BLAST BLOWPIPES, INGOT MOULDS, &c. 
AUTOMATIC AND OTHER BLOWING APPARATUS. 


GAS FURNACES WITHOUT BLAST. BLAST GAS FURNACES. 
Complete Illustrated List on Application: THOMAS FLETCHER, MUSEUM STREET, WARRINGTON. 








ANILINE BLACK IN ONE LIQUID. 
THE ONLY PERFECT MARKING INK FOR LINEN, ETC. 


No heating. No Mixing or Trouble. Does not injure the most delicate fabric. Absolutely indelible. Fletcher’s Jet Marker, 15. 
Post free from 


THOMAS FLETCHER, MUSEUM STREET, WARRINGTON. 


MICROSCOPIC SPECIALTIES. 








Series I.—24 Pathological Preparations, inCase ... ss aie ade &£ 
»» 11.—24 Physiological 99 ue 
5, LI].--24 Educational ‘ie 
», A.—48 Diatomaceze (selected 
» B—24 i (very rare) ani wae si _ 
. Series I, IL., III., complete in One Case, £5 Ios. 
Pathological and Physiological Preparations in great and constantly increasing variety, and of most valuable descriptions. 155. to 
30s. per dozen. 


Descriptive Lists and full Particulars on application to 


ARTHUR C. COLE AND SON, 


ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 
Late of 62, St. Domingo Vale, Everton, Liverpool. 


JAMES HOW AND CO, 


MICROSCOPE AND SCIENTIFIC INSTRUMENT MAKERS, 


5, ST. BRIDE STREET, LUDGATE CIRCUS 
(Late 2, Foster Lane), London. 








HOW’S POPULAR BINOCULAR MICROSCOPE, with 2 Eyepieces, } in., 1 in., and 2 in. Object Glasses, Polariscope, 
Stand, Condenser, Live Cage, Stage Forceps, in Mahogany Case, £12 12s. 


JAMES HOW and Co., beg to call special attention to their 
ROCK SECTIONS FOR MICROSCOPICAL INVESTIGATION, 


A Large Selection always in Stock, consisting of Granites, Syenites, Porphyries, Trachytes, Rhyolites, Diorites, Gabbros, 
Dolerites, Basalts, Pitchstones, Obsidians, Schists, Slates, Serpentines, Limestones, &c., including the Rocks of ,Charnwood 
Forest. 
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GHOLOGY, 
MINERALOGY, AND PETROLOGY. 


JAMES R. GREGORY'S 


NEW, SPACIOUS, AND WELL-LIGHTED 


MUSEUM 


IS NOW COMPLETED AND OPEN for the inspection of specially-prepared COLLECTIONS for Scientific Institutions, 
Colleges, Schools, and Science Teachers, 


Every necessary for the Study and Teaching of the above important Sciences kept on hand. 


SINGLE SPECIMENS 
OF NEW AND RARE MINERALS, FOSSILS, AND ROCKS. 
ROCK SPECIMENS AND ROCK SECTIONS; 


A large Stock of over 2,0co Varieties for selection, also ready prepared for the Microscope from typical and well-authenticated 
Specimens, Lists now ready. 


PRECIOUS STONES 


And MINERALS used_as Gems and Ornamental Stones. A very choice and large variety of many very unusual and fine 
Examples, suitable for Mounting or for the Cabinet. 


CASTS OF RARE AND IMPORTANT FOSSILS 
Carefully coloured after the Originals, and indispensable to complete Series in large Institutions. A very fine Series on view. 
MINERALS FOR CHEMICAL PURPOSES. 
ELEMENTARY COLLECTIONS 


AT ALL PRICES, FROM tos. 6¢. UPWARDS. 


BLOWPIPE CABINETS, 
AS SUPPLIED TO THE ARCTIC EXPER ITIO RH, de. 
FROM 21s. TO £42. 


POLARISCOPES, SPECTROSCOPES, DICHROISCOPES, &c., &c. 


OPINIONS AND REPORT ON ALL KINDS OF GEMS AND STONES. 


GEOLOGICAL HAMMERS 
Of the Best Quality, of all Shapes, Patterns, and Sizes. Lithograph of Shapes and Sizes to be had. 
MODELS OF CRYSTALS. 
EXACT FACSIMILES OF 24 OF THE LARGE 
DIAMONDS. 
DETAILED CATALOGUES POST-FREE FOR SIX STAMPS, OF 


JAMES R. GREGORY, MINERALOGIST AND GEOLOGIST, 
88, Charlotte Street, Fitzroy Square, London, W. 


\ 
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TRUE. TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its* simplest form 
(price £3 35.) will determine true time to within two seconds, ‘ Short illustrated Pamphlet post free upon 


— E. DENT & CO. 


MANUFACTURERS OF CHRONOMETERS, &c, TO HER MAJESTY, 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 


LO-INCH EQUATORIAL REFRACTOR 
(BY COOKE AND SONS), 
TO BE SOLD, A BARGAIN. 


Complete with 9 eye-pieces, reflecting prism, transit eye-piece, micrometer with 6 eye-pieces, circles graduated on silver, &c., &c. 
The above beautifully-finished Instrument was exhibited at the International Exhibition, London, 1871, was purchased in 1872 
by its present owner, and has not been unpacked since, and is perfect in every respect.—For particulars apply to 


Fonanna W. LADD & om, | BEAK STRESS, REGENT STREET. 








Now Ready. 


THE COLORADO POTATO BEETLE. Described by Dr. ANDREW WILSON, Lecturer 


on Zoology and Comparative Anatomy in the Medical School, Edinburgh. With numerous coloured illustrations drawn from 
nature, Price 1s, ' 


G EO LOGICAL MAP OF SCOTLAND. § (Just published.) By ARCHIBALD GEIKIE, 
F.R.S., Director of the Geological Survey of Scotland, Size, 3 feet by 2 feet. Price, full coloured, on Cloth and 
in a td or on Mahogany Roller and Varnished, 21s. 
* * REVIEWS OF GEIKIE’S NEW GEOLOGICAL MAP OF SCOTLAND. 
“ Professor Geikie is to be congratulated on the successful completion of a task for which he was p2cu oni qualified, both by his position as Director 
of the Survey, and by his thorough acquaintance with the minutest details of Scottish Ge oe *— Nature 
“This map, prepared by so eminent an authority, must be regari ded as an indispensable guide to the sapien of ,Scotland, and it will be a gow | 
many years before it is superseded.”—7e Aberdeen Daily Free P. re 
‘ Has been engraved by the Messrs. Johnston in a manner which reflects the highest credit on their establishmeat.”—7he Courant. 
‘Is sure to prove an invaluable acquisition to the student of geology.”—Ve Dumfries Courier. 


“ Dr. Geikie has availed himself of every reliable source of information “si way of supplement to his owa extet.ive surveys, and there can be no 
doubt that the map is the most accurate and complete of the kind yet published.”—7%e North British Daily Mail. 


W. & A. K. JOHNSTON, Reuhuagh and London, and all h Resheitess. 


MICROSCOPES, OBJECTIVES, &c, w. . A DD & CO. 
CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A. Scientific Instrument Manufacturers 


The Medal and Highest Award has been given for Design, (By Appointment to the Royal Institution of Great Britain.) 
Construction, Optical Excellence, and Moderation in Price, to 11 & 12, BEAK STREET, REGENT STREET, W 
. “9 b] ’ ° 
HENRY CROUCH, MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 


66, BARBICAN, LONDON, E.C. RATUS, complete in Case, post free 3/. 85. 60. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 


AGENTS, U.S.A. :—INDUSTRIAL PUBLICATION CO, in similar case. 
176, Broadway, New York. = wow gd PLATE, for showing Annular Spectra, post 
FLUORESCENT LIQUIDS, in Stoppered Bottles, 3s. 6d. each; 


Fully Illustrated Catalogue and full Instructions by Post, 6 Stam 
er at oe y . ps. Set of Nine, 12. ros, 

















Philosophical Apparatus of Description. ¢ 
JAMES WOOLLEY, SONS, & Co., ae gia 


Illustrated a Sixpence, 
69, MARKET STREET, MANCHESTER, Saints rece ee soe 


: 5,600 fl SHARES (fully paid) in a First- 
CHEMICAL APPARATUS. AND REAGENTS Investors or Speculators Can make large: profs by buying any portion 
For Lecture and Class D. strati y Instruction, &c. of the above. The owner, going abroad, will sacrifice for immediate 


cash.—Full particulars of Messrs. PAUL and CO. +» 5, Finsbury 
SETS OF APPARATU s AND CHEMICALS Chambers, London Wall, London, E.C. 


For the various Public Examinations. 
vesting to advantage, either for a large percentage or rise in price of 


Portable Chemical Cabinets adapted for Private Study. 
; Ae Shares, should immediately com te with M PAULand CO., 
Price Lists on Application. 5, Finsbury Chambers, Lenton Wall, Londen, EC aie 








INVESTMENTS.—Parties desirous of In- 
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& SPI 
LEY CLE, 
OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 
PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6d. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blacken lass—most attractive for Class 
Demonstration—from £3 10s. to £21. 


4° 


172, 


Specimen Curves drawn on card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 1s. 





Price Lists of Acoustic Apparatus, with Drawings and Descriftion of the 
Harmonograph, Post Free, 2d. 





CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 


THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 


LIGHTNING CONDUCTORS. 
Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of = adequate size is the best 


of all appliances for the protection of every ption of building from the 
destructive effects of lightning. 


NEWALL & CO’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. y fo 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 


R. 8. NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 

MANU FACTORY—GATESHEAD-ON-TYNE 


AAC PEEL THIS 
HOLLOWAY S PILLS. ses: 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 











MINING INVESTMENT in CARDIGAN 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 
£10,000 in £1 Shares. Fully Paid and no Further Liability. T. P. 
THOMAS calls the attention of his Friends and the Public to the above 
which he is confident will make one of the Rich and Standard Dividen 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future success. In estimating the profits likely to be made he 
may be considered too sanguine, therefore he will simply give below a List 
of the Mines in the zmmediate district, in similar stratification, and with 
similar appearances to TyN-y-Fron. Cwm Errin upon a small outlay paid 
£47,000 in Dividends ; GoGINAN upon an outlay of £500 paid £80,000 in 
Dividends ; CwMYSTWITH upon a very small outlay paid £200,000 in Divi- 
dends ; East Darren upon anoutlay of £30 per Share has paid in Dividends 
4235 10s. od. per Share; LissurNE upon an outlay of £18 15s. od. per 
share has paid in Dividends £581 10s. Od. per Share and still paying. 
T. P. THOMAS is ina position to supply Shares and will forward upon 
Application all further Particulars, Prospectuses, and Reports of the most 
Eminent Practical Engineers fully acquainted with the Mines of the Dis- 
rict.—T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business in Shares 
of every description for buyers or sellers. 








RUPTURES —BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
Pre Vat is enggaies by the MOC-MAIN PAD and 
PATE LEVER, fitting with so much ease closeness 

) that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 
Price of a Single Truss 16s., a1s., 26s. 6¢., and 315. 6d. 

o Double ,, 315. 6d., 428., and sas. & Post 
=e = Unilial,, waleeae free. 
Post Office Orders to be made payable o John White, Post Office, Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawn 
.o- an Stocking. Price 4s. 6d., 7s.6d. 108., and 16s. each. 

age 


= . 








**A most and delicious valuable article.”— 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
Standard. 
“The Caracas Cocoa of such choice quality.” 


F R Y ; S —Food, Water, and Air, edited by Dr. Hassail. 
_CARACAS 
COCOA 


CENTENNIAL PRIZE MEDAL 
AWARDED. 
DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has an atene 
by the principal Banks, Public ——! — Railway Companies throughout 
re’ 
Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 





{t writes almost instantly Full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to 

Blot. 

Can be obtained in London, through Messrs. BArcLay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street; Wm. Matuer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of 
all Stationers. 


‘THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by Henry Trimen, M.B., F.L.S., British Muscum ; assisted by 
S. le M. Mocre, F.L.S., Royal Herbarium, Kew. 


Subscriptions for 1877 (12s. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 6d. bound in cloth), also covers for the volume (price 15.), 
and back numbers. 


WANTED.—NATURE, Numbers 224 and 


227.—Address KjopenHavn, care of Publishers of NATURE, 29, Bed- 
ford Street, Strand, W.C. 
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nem Snape. POPULAR SCIENTIFIC WORKS 


A CHEAP EDITION OF 
CAPTAIN BURNABY’S RIDE TO KHIVA. Extra PUBLISHED BY 
crown 8vo, with Three Maps, cloth lettered. 75. 6d. 
‘* The book charms like a novel, and yet bears the impress of truth on Cassell, Petter, & Galp in. 
every page. We hear a good deal about ‘the book of the season,’ but if ae 
ever the term was rightly applied it is to ‘ A Ride to Khiva.’”—Fie/d, 





Cassell, Petter, and Galpin, London ; and all Booksellers. Nw and Cheaper Edition, price 7s. 6d. 

| | 2 INSECT WORLD. With 570 
Illustrations. From the French of Louts 
FicutEer. Revised and Corrected by Prof. P. 
Martin Duncan, M.D., F.R.S. 





SECOND EDITION, NOW READY. 


EGYPT AS IT IS. By J. C. McCOAN, late Editor New and Cheaper Edition, price 7:. 6d 
of the Levant Herald, With Coloured Map. Demy 8vo, cloth. 
ais, THE VEGETABLE WORLD. By 

LOUIS FIGUIER. With 470 Illustrations. 


‘This practically useful work has appeared at an opportune time, and is Revised and Corrected by an eminent Botanist. 
well calculated to inform its readers correctly on many important matters 
as to which in all probability they have hitherto formed an entirely erro- New and Cheaper Edition, price 7s. 6d. 

" . 6d. 


neous judgment.” —Army and Navy Gaxtte. h 
‘ : . ILE With 30 
‘* There is probably no other book in the English language—none, at REFTILES AND BIRDS. omer 


least, of recent publication—written with the same object, and embodying Edited by Captain PARKER GILLMORE. 
the like amount and kind of information.” —Scofsman. 


Cassell, Petter, and Galpin, London ; and all Booksellers. New and Cheaper Edition, price 7s. 6d. 
THE OCEAN WORLD. With 427 


Illustrations. From the French of Louis 
NOW READY, price 7s. 6d., the FIRST VOLUME of eee eee a See wa ee 


THE COUNTRIES OF THE WORLD. Containing 
Graphic Sketches of the various Continents, Islands, Rivers, Seas, New and Cheaper Edition, cloth, price 7s. 6d. 
and Peoples of the Globe, according to the Latest Discoveries. By 

MAMMALIA. (From the French of 

ROBERT BROWN, M.A., Ph.D., F.L.S., F.R.G.S. Vol. I. By Prof. E. PERCEVAL 


contains 130 Illustrations and Maps. Extra crown 4to, cloth. ae Hs "MD F.L.S. With 260 LIllus- 
T, M.D., F.LS. 


“The author’s lively descriptions in “ THE COUNTRIES OF THE tention. 
WORLD,” while scrupulously accurate as to facts, and giving the living 
marrow rather than the dry bones of geographical science, will give a New and Cheaper Edition, cloth, price 7s. 6d. 
clearer idea than would tons of geographical encyclopzedias.”—Scotsman. . 

THE HUMAN RACE. By LOUIS 
Cassell, Petter, and Galpin, London ; and all Booksellers. FIGUIER. Edited and Revised by Robert 


WILSON, Fellow of the Royal Physical Society, 
Edinburgh. With 242 Illustrations, 











Complete in Four Volumes, extra crown 4to, cloth, 6s. each ; or Two New and Cheaper Edition, cloth, price 7s. 6d. 
Volumes, cloth, £1 1s. 


|THE WORLD BEFORE THE 
THE RACES OF MANKIND. DELUGE, | By LOUIS FIGUIER: 


With 233 Illustrations 


A Popular Description of the Characteristics, Manners, and Customs of Revised by W. H. Bristow, F.R.S. 


the Principal Varieties of the Human Family. 


By ROBERT BROWN, M.A;, Ph.D., F.L.S., F.R.G.S. 
Illustrated throughout, New and Cheaper Edition, cloth, price 7s. 6. 


‘« We never met a publication of the kind in which the letterpress attained | TRANSFO RMATIONS OF 


so high a standard.” — Field, INSECTS (Jusecta Myriapoda, Arach- 
or aaa Bia bad , . nida, and Crustacea). By Prof. P. MARTIN 
The work overflows with information interesting alike to young and DUNCAN, M.D., F.R.S. With 240 highly- 


old.” —Scotsman, finished Engravings. 








Cassell, Petter, aud Galpin, Ludgate Hill, London; and all Booksllers. | Cassell, Petter,and Galpin, London ; and all Booksellers. 





Printed by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York.—Tuurspay, August 16, 1877. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“*To the solid ground 


O) Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 408, Vo. 16] THURSDAY, AUGUST 23, 1877 [PRICE $5 PER ANN, | 


Registered as a Newspaper at the General Post Office.) {All Rights are Reserved. 











BROWNINQG’S 


SPECTRUM APPARATUS. 


JOHN BROWNING has great pleasure in introducing to the notice of Lec- 
turers and others a new and complete set of apparatus, at a very low price, for 
projecting the spectra of metals, or the absorption bands of liquids, on a screen. 
The apparatus comprises an Automatic Electric Lamp and Lantern, with slit, a 20 
quart size Bunsen’s cell, battery, and trays, mounted focussing lens, bisulphide of 
carbon prism and stand, platform for the whole, and packing case. 





An inner case, which fits into the body of the Lantern, contains the electric ===" 
lamp (Fig. 2) in packings, a set of chemicals which give the most brilliant spectra, 
and a supply of carbon rods and carbon crucibles, 


Price of the Complete Set of SPECTRUM APPARATUS, packed, £16 Os. 


Illustrated Catalogue of Spectroscopes, with coloured Chart of Spectra, and practical instructions for the use of 
the Chemical Spectroscope, the Tele-Spectroscope, the Micro-Spectroscope, and Screen Spectrum Apparatus, 
Price One Shilling and Sixpence. By Post, Eighteen Stamps, 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &c., &c. 


63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C, 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anacomy, | Tapsieag. 
Botany, Entomology, and every branch of Mi pical j..D. 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


KING’S COLLEGE, LONDON. 
MEDICAL DEPARTMENT. 


The INTRODUCTORY LECTURE will be given on Monday, Oct. 1, 
by Prof-ssor 'STER, F R.S,at4rpM 

the fsliowieg Entrance Scholarships will be given in October next, 
viz i= 

Four on the Warneford Fou dation—viz., two of £75, and two of £50, for 
previous education in General Literature and Science. 

One by the Clothworkers’ Company of £100 for proficiency in science 
onl 

- ae the ensuing Session there will be awarded five Medical Scholar- 
ships viz.. «ne of £80, one of £30, and three of £20, for professional pro- 
ficiency One for Chemisury, of £40; one of £50, for Resident Students 
only: and two ~ambrooke Registrarships of £ 50 each. 

Endowed prizes of the value of 50 guineas, and College prizes of the 
value of £60 are awarded annually 

tor pro pectu-es apply, personally or by post-card, to J. W Cunningham, 
Esq., King’s College, London. Letters requiring further information may 
be addressed to Protessor Bentley, D-an of the Department. 








KING’S COLLEGE, LONDON. 
SCIENCE DIVISION. 


Th’'s Division is established with a view to meet the requirements of the 
ne wv regulations for the B.Sc. and Prel. Sc. Examinations of the University 
of London, of the Indian Civil Service, the Indian Public Works Depart- 
ment, and other Science Examinations. 

Students will be admitted on Tuesday, October 2. 

The course of instruction includes Mathematics, Mechanics, the Physical 
Laboratory, Chemistry, the Chemical Laboratory, Zoology, Botaay, Prac- 
tical Biology, and Geology. 

For the prospectus apply, versona!ly or by post card. to J. W’ Cunning- 
ham, Esq., King’s College, London, and letters may be addressed on the 
subject to Prof. W. G. Adams. 


THE MIDDLESEX HOSPITAL 
MEDICAL COLLEGE. 
The WINTER SESSION will open on MONDAY, October 1, with an 
Introductory Address, at 3 r.M., by Mr Arthur Hen-man. 
two Entrance Sc olarships, of the annual value of £25 and £20 respec- 
tively, will be competed for on October 1 and following days. 
For prospectuses or further uformation apply to the Dean or the Resident 


Medical Officer, at the Hospital. 
ANDREW CLARK, Dean. 





BEDFORD COLLEGE (for LADIES), 
8 and 9, York Place, Portman Square (SESSION 1877-78).—A 
COURSE of LECTURES on “INORGANIC CHEMISTRY,” 
with Laboratory Pra tice, by OLIVER J. LODGE, D.Sc. London, 
W'LL B!GIN in OCTOBER. Lecture C'ass on Saturdays, from 
1 40 to 240; Class for Practical Work on Wednesdays from 1 40 to 
3-40. Fees for both Courses, 2/ t2s 6d. ; for Lectures only, 12. r1s. 6d, 

A Laboratory is fitted up in the College. 
H. LE BRETON, Hon. Sec. 


ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various E ini 





Sale bp Auction. 


SCIENTIFIC APPARATUS. 
Mr. J. C. STEVENS will sell by Auction at 


his great Rooms, 38, King Street, Covent Garden, W.C., on FRIDAY. 
August 24, at half-past 12 o’clock precisely, the rema'ning portion of 
the Stock of the London Spectroscopic Company, consisting of Micro- 
scopes, Spectroscopes, Galvanic, Electric, and Polarising Apparatus, 
Air Pumps, Magic Lanterns and Slides, Lime Light Burners, Gas Bags, 
Model Engines, Binnacle and other Compasses, Exhausting and Con- 
densing Syringes, Steam Whistles, Sextants, Induction Coils, Telescope 
Stands, Reading Glasses, Prismatic Compasses, Stereoscopes and 
Slides, Thermometers, &c., &c. 


On View the Morning of Sale and Catalogues had. 





NOTICE 10 SCIENCE TEACHERS, &. 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &c., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 35. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


A GRADUATE in Highest Honors, and 
thoroughly experienced, desires a Holiday Tutorship in or near Kew. 
Practicat Botany in addition .o Classics and Mathematics. —Address 
Sicma, Nature Office. 


BOTANY & ELEMENTARY ZOOLOGY. 
—An OXFORD GRADUATE can take Classes in the above in 
Ladies’ Schools, and otherwise, in Town this coming Yerm.  Pro- 
— on application. Address, W. P. JAMES, 9, Belvedere Place, 

ath, 











PHYSICAL LABORATORY, or ASTRO- 
NOMICAL OBSERVATORY.—A Gentleman of six years’ experience 


in making accurate observations with delicate instruments, desires a 
KE-ENGAGEMENT. Address F. K., Owens College, Manchester. 


An OXFORD UNDERGRADUATE, 


Science Scholar of his College, can coach Pupils in Biology, Physics, 
or Geology, until October.—A. K. C., 8, Craven Terrace, Bayswater. 


CHEMISTRY, PHYSICS, CRYSTALLO- 


GRAPHY.—Tuition and Lectures given in Loudon by a Graduate of 
Oxford, First-Class-Man in Natural Science. Terms moderate.— 
Address, R. S. T., Nature Office. 


LONDON CLAY FOSSILS from SHEPPY. 


Fruits, Bones, Shells, Crustaceans, &c.; 100 umuamed, or 50 named 
Specimens (25 or more Species), 5s. Carriage paid te London.—W. H. 
SuHRuBSOLE, »sheerness-on-Sea. 


The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 


Unso.icirep Testimony.—“I am much pleased with the fossils.” 
JOHN N. DUFTY, 











Grammar School, Tuxford, 
goth May, 1877. 





Koards. Fees moderate —Apply to Wrof. GARDNER at the Royal 
Polytechnic, or 44, Berners Stree:, W 
The Summer Term commences * riday, May 4th 





UNIVERSITY COLLEGE, BRISTOL. 


MATHEMATICS AND APPLIED MECHANICS. 


The Council invite Applications for a LECCURESHIP on Mathematics 
and Applied Mechanics for the academic year commencing in October next. 
The -tipend will be £200, together with one-half ot the students’ fees. 

Further information may be obtained from the Principal on application to 

EDWARD STOCK, Secrerary. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F R.S.; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S.; Dr. Williamson, F.R.S. 

The Autumn Term commences Tuesday, September 2sth. 

CG WILLMORE, Principal. 





CASTLETON, DERBYSHIRE, 
JOHN TYM is now enabled to offer the 


following rare and interesting Collections :— 
Palzolithic, 30 Specimens (incluaing Teeth, &c., of Rhinoceros, 

Bison, Reindeer, Hyena, &c., and Casts of Implements)... 
Cresswell Caves, 18 Specimens eve eve ove ove 
Windy Knoll Fissure, 15 Specimens ... eco eos 
Pleistocene Fauna (a splendid set), roo Specimens 
Flint Flakes from 6d. each 

Catalogues post free. 


ead Master. 








GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“‘ As it is impossible to enable the reader to recognise cous and mine- 
- at foe ty aid ~ — Soometions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as ma procu 
from Mr. TENNANT (249, Strand), Teacher of Sivolier: at Kees 
College, London.” These Coll are lied on the followin 
terms, in plain Mahogany Cabinets:— s 

roo Specimens, in Cabinet, with 3 Trays ... 0. .. £2 2 

zoo Specimens, in Cabinet, with 5 Trays 2. see see 5 5 

geo Specimens, in Cabinet, with9 Drawers... «4. 10 10 

400 ——_ in Cabinet, with 13 Drawers... ... 21 0 
ore extensive Collections at 50 to 5,000 Guineas each, 
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1O-INCH EQUATORIAL REFRACTOR 


(BY COOKE AND SONS), 
TO BE SOLD, A BARGAIN. 
Complete with 9 eye-pieces, reflecting prism, transit eye-piece, micrometer with 6 eye-pieces, circles graduated on silver, &c., &c. 
The above beautifully-finished Instrument was exhibited at the International Exhibition, London, 1871, was purchased in 1872 


by its present owner, and has not been unpacked since, and is perfect in every respect.—For particulars apply to 


W. LADD & CO., BEAK STREET, REGENT STREET. 


WHERE THE INSTRUMENT IN NOW ON VIEW. 


FLETCHER'S PATENT UNION HOT AND COLD BLAST BLOWPIPE 
FOR CANDLE, LAMP, OR GAS. 


THE results obtained with this blowpipe are such that there is little doubt 








it will eventually totally supersede the ordinary form for every purpose. 
Using a common candle or lamp, fine platinum wires fuse readily into 
a bead. With the same amount of blowing as the common form, this 
blowpipe will do nearly double the work ; if high temperatures are not 
required, the labour of blowing is reduced in proportion. 
The most prominent advantages over the old blowpipe are :— 
Great increase in heating power with the same source of heat. 
| The jet of flame obtained is both longer and more clearly defined than 
| in the common blowpipe. A finely pointed fl. «ay be easily obtained 
| 


NOLSNIMHVM BaHals 


from 5 to 8 inches long when gas is used. 


Closed for the pocket. No condensed moisture if used with the mouth. 


Perfect steadiness in the pattern for chemical purposes without holding 
i in the hand. 


HOT AND COLD BLAST BLOWPIPES, INGOT MOULDS, &c. 
AUTOMATIC AND OTHER BLOWING APPARATUS. 
GAS FURNACES WITHOUT BLAST. BLAST GAS FURNACES. 
Complete Illustrated List on Application: THOMAS FLETCHER, MUSEUM STREET, WARRINGTON. 


ANILINE BLACK IN ONE LIQUID. 
THE ONLY PERFECT MARKING INK FOR LINEN, ETC. 


No heating. No Mixing or Trouble. Does not injure the most delicate fabric. Absolutely indelible. Fletcher’s Jet Marker, 15. 
Post free from 


THOMAS FLETCHER, MUSEUM STREET, WARRINGTON. 











To Geologists and Naturalists. | A CATALOGUE of ELEMENTARY COL- 
ORFORD CASTLE FOSSILS. lections of Minerals, Fossils, and Rocks in Cabinets. The Student’s 


: . s : se lt Pocket Blowpipe Case, &c., &c., &c. Minerals, Fossils, and Reeks in 
The Cutting near Orford Castle in which these rare and beautiful Fossils | Great Variety always in Stock, from which may be Selected Single 
have been found, as advertisedin Nature last year, is still open, and more 


than twelve thousand Specimens, al. carefully determined by Mr. Charles- ot ee teen atedie a pmo poe tg Coltecting — 
ee a eee eae Taean Fe, | Hamnthsgi Comemfatler Wood Cardbard Trae, Ge 
Eee. Sussex House, Heward Road, South Norwood, S.E., enclosing ad- | Stock or oO, id deteat nieces aaa 
dressed envelope. | THOMAS J. DOWNING, 

See DEST TAKMERS BEWSPAPER | MINERALOGIST AND GEOLOGIST, 


THE CHAMBER OF 38, WHISKIN STREET, LONDON, E.C. 
AGRICULTURE JOURNAL Post Free. 


AND FARMERS’ CHRONICLE, 5,600 £1 SHARES (fully paid) in a First- 
Edited by Jonn ALGERNON CLARKE, Secretary to the Central Chamber | Class Mining Company for SALE, under peculiar circumstances. 
of Agriculture, op or a can make — profits by buying any portion 
Devotes special attention to the discussions and proceedings of the Chambers of the avove. the owner, going abroad, will sacrifice tor immediate 
of Agriculture of Great Britain (which now number upwards of 18,000 | ee ¢ ag F es and CO., 5, Finsbury 
members), besides giving original papers on — farming, and a mass of ap dapat ace "atacansn e 
a pw of particular value to the agriculturist. —- 
he London Corn, Seed, Hop, Cattle, and other Markets of Monday are ° Pt 
specially reported in this Journal, which is despatched the same evening so INVESTMENTS.—Parties desirous of In- 
as to ensure delivery to country subscribers by the first post on Tuesday | vesting to advantage, either for a large percentage or rise in price of 


morning. Price 3¢., or prepaid, rss, a year post free. es, should immediately communicate with Messrs. PAUL and CO., 
Published by W. Pick RING, 21, Arundel Street, Scrand, W.C. 5, Finsbury Chambers, kenlia Wall, London, EC oe 
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“Every Officer of Health should obtain a Copy of this Work.” 


NOW READY, SECOND EDITION 


GRIFFIN'S CATALOGUE. 


ENTIRELY REVISED, 
AND PUBLISHED AT GREATLY REDUCED PRICES, 
Being the largest, most complete, and cheapest List of Apparatus ever placed before the Public. 





CHEMICAL HANDICRAFT, 


A CLASSIFIED AND DESCRIPTIVE 
CATALOGUE OF CHEMICAL APPARATUS, with copious Explanatory Notes, 
By JOHN J. GRIFFIN, F.C.S. 


In demy 8vo. 


480 pages, illustrated by 1,600 Woodcuts. 


Price 4s., bound in cloth. Postage 7<. 


For a notice of this work see NATUR®, August 9, 1877. 





PUBLISHED BY 


JOUN J. GRIFFIN & SONS, 


CHEMICAL AND PHILOSOPHICAL 


22, GARRICK STREET, 





BRYCE M. WRIGHT'S LATEST ARRIVALS. 


MINERALS.—Rittingerite, Schrockeringite, Rogersite on 


Samarskite, Native Silvers from Kingsberg, Phenakites, &c. | 


GEMS.—White Aquamarines, Cut Green Garnets, Peridots, 
Opals (black), &c. 

SHELLS.—New Volutes from Japan, Phorus conchologius, 
Fusus Pagodus, &c. 

STONE IMPLEMENTS.—Collection of M. 
Beaumont. 

N.B.—The unique White Aquamarine being disposed of, is no 

longer on view, 


BRYCE M. WRIGHT, F.R.GS., &c., 


90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


“That excellent periodical Tus GARDEN.”—Professor Uwan. 


THE GARDEN: A Weekly Illustrated 
ournal of Gardening in all its B h Founded and Conducted b 
. ROBINSON, F.L.S., Author of “Alpine Flowers for Engli 


Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 
“Mr. Robinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872. 
The following are some of the subjects regularly treated of in its pages 
The Flower Garden. 


Elie de 








Room and Window Gardens. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in fairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Sp Copy, Post-free, 64d. 

Terms ot Subscription.—Sent direct trom the Office in London, post free, 
payable in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 

ear, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C, 








INSTRUMENT MAKERS, 





COVENT GARDEN, W.C. 


CONSUMPTION: 


| Its Proximate Cause and Specific Treatment by the HY POPHOSPHITES 


upon the Principles of Stcechiological Medicine, by 
JOHN FRANCIS CHURCHILL, M.D., 


With an Appendix on the Direct Treatment of Respiratory Diseases 
(Asthma, Bronchitis, &c ) by Steechiological Inhalants. And Reports ot 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop. Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- 


| verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, ‘lirifahy, Lanzi, 


Fabbri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 


London: LONGMANS & CO. 





JAMES WOOLLEY, SONS, & CoO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 








On the 1st of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CarrincToN, 
With the assistance of 
Freperick Bonp, F.Z.S. Freperick SMITH. 
Epwarp A Fitcn. i ee Weir, F.L.S. 
oun A. Powgr, M.D. . BucHANAN Wuits, MD © 
uring the year 1877 it is intended to ,ublish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There wil b< 
numerous Woodcuts. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
PRICE EIGHTPENCE. 





CONTENTS OF THE NUMBER FOR AUG. 


The British Association. 
Inaugural Address of Prof. Allen Thomson, M.D., LL.D., 
F.R. » President. 
Section A.—Mathematical and Physical.—Opening Address by the 
President, Prof. G. Carey Foster, F.R.S. 
Section B —Chemical Science.—Opening ‘Address 
aan Obes co d by the P; 
ection eology.—Opening Address by the President, W. Pengelly, 
F.R.S., F.G.S. ? ee 4 
Section D.—Biology.—Address . the President, J. Gwyn Jeffreys 
LL.D., F.R.S., Treas. G. and L.SS, 
The British Medical Association. 


Our Book Shelf :— 
Thomas’s “‘ Jainism ; or, the Early Faith of Asoka.” 
Letters to the Editor :— 
Rainbow Reflected from Water.—William Crookes, F.R.S. 
Science Lectures in London.—L. Jeans. 


Strange Dream Phenomenon.—J. Vincent Elsden. 
Edelweiss. —Marshall Hall. 


Our Astronomical Column :— 


The Colours of a Ursz Majoris and Arcturus. 
The System of 40 O? Eridani. 
The Third Radcliffe Catalog :e of Stars. 
On Black Soap Films. By Prof. A. W. Riicker. 
Rainfall ia South India. By John Allan Broun, F.R 
Notes. 
University and Educational Intelligence. 
Societies and Academies. 


29 AND 30, BEDFORD STREET, STRAND. LONDON. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates emensivey 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of Englan 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are 9 of the Meetings of the Royal ge Society 
of England, the Royal Agricultural Society of Ireland, Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal y Bova mae Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post, 34¢. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d.; Subscription per 
Annum, post free in Great Britain, gs. 


ConTENTS FoR JULY 15. 

1.—Michael Faraday. (With Portrait.) 
2.—The Importance of a General System of Simultaneous Observation of 

Atmospheric Electricity. 
3-—On Recent Improvements in the Hughes Apparatus, and a New 

Method of Translation with this Apparatus. (lliustrated.) 
4 —Lighting Street Lamps by Electricity. 
5.—Notes. 
6.—Traffic Receipts. 
7.-—City Notes. 
8.—Physical Society. 
g.—Claymond and Wray Thermopiles, 

Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


HOLLOWAYS OINTMENT \ieeameommueee 


REMEDY 
For BAD BREASTS, OLD WOUNDS, 


16, 1877. 


F.R.S., 


by the President, 


~ ith Illustration. ) 
.S. 











and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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Recently published, for private circulation, 


TABLES forthe REDUCTION, to ZERO 
CENTIGRADE, of the BAROMETER or of a MERCURY 
COLUMN, with a Glass Scale graduated to Millimetres  togeth-r with 
Tables for the Reduction of Pressures to 'h usanths and Millionths f 
an Atmosphere. By WARREN DE LA RUE, M.A., D.C.L.... F.R.S 

Applications fora copy to be ad dressed to Messrs. TAY LOR and FRANC 4S, 

Red Lion Court, Fleet Stree’, E.t’. 





OPTICIANS, 
BROMPTON ROAD, S.W. 


(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Ferce. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6d. 


TISLEY'S HARMONOGRAPH, 
For drawing Lissajous’ ano Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from £3 10s to £21. 


172, 


Specimen Curves drawn on ‘card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibiy solid figures of wave motious, each 18. 





Price Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, ad. 


PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 


OTHER TABLE DELICACIES. 
Also for 


THICKENING SOUPS, SAUCES, AND 
BEEF TEA, 








LIGHTNING CONDUCTOKS, 


Experience, accumulated since the i of Benjamin Franklin, proves 

—— that a Conductor a of Copper of adequate size is the best 

liances for the pr of every description of building from the 
Sumas effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds ot Buildi and Sh ‘ caahinaads 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 

R. S. NEWALL & CO... 130 Eh ab we 
WATERLUO RU 
is AN DERSTON QUAY. GLASGOW. 
MANU FACTORY—Gal Bon LAD-ON-TYNK. 
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MR. TENNANT, GEOLOGIST, 


149, STRAND, LONDON, W.C., 


Begs to inform the Public that several important Collections recently 
advertised for Sale, viz., Dr. Buckland’s, C. H. Turner’s, and W. Nevill’s, 
are sold, 


In the Preface to the Student’s ‘‘ Elements of Geology,” by Sir CHARLES 
Lyett, Bart., F.R.S., &c., he says :—‘‘As it is impossible to enable the 
reader to recognize rocks and minerals at sight by aid of verbal descrip- 
tions or figures, he will do well to obtain a well-arranged collection of 
specimens, such as may be procured from Mr. TENNANT (149, Strand), 
‘Teacher of Mineralogy at King’s College, London.” These Collections 
are supplied on the following terms, in plain Mahogany Cabinets :— 


too Small Specimens, in Cabinet with Three Trays 42 20 
200 Specimens, larger, in Cabinet, with Five Trays. . 5 5 © 
300 Specimens, larger, in Cabinet, with Nine Drawers. 10 10 0 
400 Specimens, larger, in Cabinet, with Thirteen Drawers 2t 0 0 


More extensive Collections, either to illustrate Mineralogy or Geclogy, 
at §0 to 5,000 guineas each, with every“requisite to assist those commencing 
the study of these interesting branches of Science, a knowledge of which 
affords so much pleasure to the Traveller in all parts of the World. Inthe 
more expensive collections some of the specimens are rare and all more 
select. 


I. FOR. SALE.—Collection of Fossils, Minerals, 
Rocks, and Polished Marbles, in Four Cabinets, the property of a 
Gentleman residing at South Norwood, S.E., who will shortly remove into 
the country. The Collection contains about 1,000 Specimens. Price £40. 
Apply to Mr. Tennant, Geologist, 149, Strand, W.C. 


II. Mr. Tennanr has for sale a Collection of Fossils, illustrative of the 
British Fossiliferous Deposits, stratigraphically arranged in a Cabinet with 
Sixty Drawers, consisting of 2,800 species, and comprising 8,coo specimens, 

The Collection was arranged and named by the late Dr. S. P. Woop- 
WARD, F.G.S., who also prepared a printed Catalogue (in 1858) of it, and 
some of the Specimens are figured in his ‘ Manual of Recent and Fossil 
Shells,” and in other scientific works. A number of additions have recently 
been made to the Collection, and an Illustrated Catalogue prepared by 
Mr. WittiaAm Davies, F.G.S., of the British Museum. 

This Collection was arranged to illustrate Mr. TENNANT’s Lectures on 
Geology and Palzontology at King’s College. On receiving the appoint- 
n.ent of Keeper of the extensive collection of Minerals va & the 
Baroness Burdett-Coutts he resigned the Geological chair, which he held 
from 1853 to 1869. e retains the appointment, received in 1838, of 
Teacher of Geological Mineralogy at King’s College. The Lectures are 
given on Wednesday and Friday mornings from nine to ten, and on 
Thursday evenings from eight to nine. They begin early in October and 
terminate at Easter. The public are admitted on paying the College Fees, 


III. A Collection of about 2,000 MINERALS and ROCKS, with 
Models of Crystals, Diagrams, &c., in a painted deal Cabinet with fifty- 
five drawers and glass case on top, g ft. 5 in. long, 8 ft. 2in. high, and 2zin. 
from back to front. The Specimens were used for seventeen years to 
illustrate Mr. Tennant’s Lectures at the Royal Military Academy, 
Woolwich. This Collection, with the Collection of Fossils above, are well 
adapted for illustrating fifty or sixty Lectures on MINERALOGY, 
GEOLOGY, and PALZONTOLOGY at a first-class educational es- 
tablishment, or would form an instructive Geological museum for a country 
gentleman, a provincial or colonial museum. 


IV. TWO CABINETS, each containing thirty drawers, with 2,500 
Minerals, Rocks, and Fossils, 


V. FIRST-CLASS GEOLOGICAL COLLECTION, IN TWO 
CABINETS, each measuring 9g ft. 3 in. long, 2ft. 4in. wide, and 3 ft. 
1oin, high ; each containing forty-five drawers, with a glass case on the 
top of each Cabinet, 4 ft. rrin. high, and 15 in. from back to front. One 
Cabinet is filled with 2,600 Minerals and Rocks, the other with 3,400 Fossils, 
British and Foreign, stratigraphically arranged. 


VI. Small Second-hand CABINET with twelve drawers, containing 
about 800 Specimens of Minerals and Rocks. 


VII. Collection of RECENT SHELLS, MINERALS, ROCKS, and 
FOSSILS, in a large and well-made Cabinet of 108 drawers, with glass 
bork case on the top. The Cabinet was the property of the late Mrs. 
Mawe, and contains her private Collection of Recent Shells and Minerals. 
Amongst the latter are some Crystals of Gold, figured in ‘‘ Mawe’s Travels 
in Brazil,” and supposed to be unique. The Book case contains many of 
the recent works on Geology by Buckland, Lyell, Mantell, Murchison, 
Phillips, and others, and thirty volumes of the publications of the 
Palzontographical Society, &c. 

VIII. SOPWITH’S GEOLOGICAL MODELS in Wood, 4 in. square, 
accompanied with Letterpress Description (this can_be had separately, 
wrice 2s.):—No. 1, Stratified Rocks and Valley of Denudation; No. 2, 

Jislocation of Strata; No. 3, Surface Indications of Coal; No. 4, Over- 
cutting of Strata; No. 5, Undercutting of Strata: No. 6, Intersection of 
Mineral Veins,.£3 3s. The same Models 8in. square, £9. 


JAMES TENNANT, 
Mineralogist (by appointment) to Her Majesty and the 
Baroness Burdett- Coutts, 

‘140, STRAND, LONDON, IW.C. 


lugust, 1877. 





DUPRE’S APPARATUS 


For the © 


ESTIMATION OF UREA 
By means of hypobromide. 
HOW & CO”S STUDENT’S MICRO- 
SCOPE, £5 5s. 
HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO”’S GEOLOGICAL DIA- 


GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c. 


Catalogues on Application. 
JAMES HOW AND CO,., 
5, St. Bride Street (late 2, Foster Lane), London. 


W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 

BOLETUS DUST PLATE, for showing Annular Spectra, post 





free, 25. 6d. ; 
FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 6¢. each ; 
Set of Nine, 1/. 105. 


ALSO, 
Philosophical Apparatus of every Description. 





Illustrated Catalogue, Sixpence. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 











The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


AcgEnTs, U.S.A. :—INDUSTRIAL PUBLICATION CO., 
176, Broadway, New York. 








Fully Illustrated a ~ oy ~ hoe 9 nga by Post, 6 Stamps. 
al C. 





RUPTURES —BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


a is allowed by upwards of 500 Medical Men to be the most effec- 
* tive invention in curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
neers. pr is — by the MOC-MAIN PAD and 
PATE LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the ference of the body 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., 21s., 26s. 64., and 315. 6d. Post 
Double ,, 315. 6d., ame 52s é \ r te 






— a Umbilical ,, 42s. and ses 
Post Office Orders to be made payable to John White, Post Office, Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 
Sa. for Veron Veins and all cases . of Weakness ot Swelling of > jest 
prains, &c. ey are porous, t in texture, and inexpensive, an wo 
ordinary stocking. Price 4s. 6d., 7s.6d. 10s., and 16s. each. 


ostage free. a, 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
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MACMILLAN & CO.S ‘PUBLICATIONS 


A TREATISE on CHEMISTRY. By Professors Roscok and ScHORLEMMER. 
With numerous Illustrations. Vol. I. The non-Metallic Elements. With numerous Illustrations, and Portrait of Dalton 
engraved by Jeens, 8vo. 21s. [Recently published. 


SYSTEM of VOLUMETRIC ANALYSIS. By Dr. E. Fieiscuer. Translated 
with Notes and Add:tions by M. M. PATTISON MUIR, F.R.S.E. With numerous Illustrations. Crown 8vo. 7s. 6d. 
[Fust ready. 
The BARROWS and BONE CAVES of DERBYSHIRE: Notes on; with an 
Account of a Descent into Elden Hole. By ROOKE PENNINGTON, LL.D., F.G.S. 8vo. 6s, [ This day. 
The PRINCIPLES of SCIENCE. By Professor STANLEY JrEvons, F.R.S. New 
and Cheaper Edition, revised. Crown 8vo. 12s. 6d. [Jn @ few days. 


The THEORY of EVOLUTION of LIVING THINGS, and Application of the 


Principles of Evolution to Religion considered as Illustrative of the Wisdom and Beneficence of the Almighty. By the Rev. 
GEORGE HENSLOW, M.A., F.L.S. Crown 8vo. 6s. 


A COURSE of PRACTICAL INSTRUCTION iu ELEMENTARY BI- 

OLOGY. By T. H) HUXLEY, LL.D., Sec. R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc. Crown S8vo. 6s 
BY H. CHARLTON BASTIAN, M.D., F.R.S. 

The BEGINNINGS of LIFE: Being some Account of the Nature, Modes 


of Origin, and Transformations of Lower Organisms. In ‘Two Volumes. With upwards of 1oo Illustrations. Crown 
8vo. 28s. 


EVOLUTION and the ORIGIN of LIFE. Crown 8vo. 6s. 6d. 


BY J. NORMAN LOCKYER, F.R.S. 
ELEMENTARY LESSONS in ASTRONOMY. With numerous Illustra- 


tiozs. New Edition. 18mo. 55. 60. 


The SPECTROSCOPE and its APPLICATIONS. With Coloured Plate and 


numerous Illustrations. Second Edition. Crown 8vo. 35. 6d. 


CONTRIBUTIONS to SOLAR PHYSICS. 1. A Popular Account of 


Inquiries into the Physical Constitution of the Sun, with especial reference to Recent Spectroscopic Researches. II. 
Communications to the Royal Society of London and the French Academy of Sciences, with Notes. Illustrated by 
7 Coloured Lithographic Plates and 175 Woodcuts. Royal 8vo, cloth, extra gilt, price 315. 6d. 


BY SIR JOHN LUBBOCK, M.P., F.R.S., D.C.L. 
THE ORIGIN AND MET. A. UORPHOSES OF INSEC TS. With 


numerous Illustrations, Second Edition, Crown 8vo. 3s. 6d. 


On BRITISH WILD FLOWERS considered in Relation to INSECTS. 


numerous numerous Illustrations. Second Edition. Crown 8vo. 45. 6d. 


BY ST. GEORGE MIVART, F.RS. 
Ox the GENESIS of SPECIES. Second Edition, to which Notes have been 


added in reference and reply to Darwin’s ‘‘ Descent of Man.” With numerous Illustrations. Crown 8vo. 9s. 

The COMMON FROG. With Numerous Illustrations. Crown 8vo. 3s. 6d. 
(NATURE Series.) 

\BY PROFESSOR HUXLEY, F.R.S. 

LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper 


Edition. Crown 8vo. 7s. 6d. 


ESSAYS selected from “LAY SERMONS, ADDRESSES, and REVIEWS.” 


Second Edition. Crown 8vo. Is. 





CRITIQUES and ADDRESSES. 8vo. tos. 6d. 
LESSONS in ELEMENTARY PHYS/JOLOGY. With numerous Illustra- 


tions. New Edition. 18mo. 45. 6a. 


AMERICAN ADDRESSES: with a Lecture on the Study of Biology. 


8vo. 6s 6. 


MACMILLAN AND CO., LONDON. 
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BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 





rc 
al FILTERED: — WATER Se 

\ eaec 
i 








Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. 
1877, the Evening Standard, February 2 2, 1877, &c. 
** Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”—efort of Roval Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 


Weekly Reports 


See also leading articles in the Zimes, February 1, 


EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 


AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 





MOTTERSHEAD AND CO, 


(Standen Paine, and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 
(CHEMICAL AND PHYSICAL). 


Price Lists of Apparatus, Bottles, Pure Chemicals, &c., post 
free, 


Carriage allowed to any railway station in England upon orders 
to the value of 40s. and upwards. 
7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANC HESTER. 








MACMILLAN & CO»! 


BY PROFESSOR HENRY E. ROSCOE, 
LESSONS ix ELEMENTARY 


ORGANIC. 

Alkaline Earths. -New Edition, 

Professor THORPE. Fifth Edition, with Key. 2s. 
SPECTRUM ANALYSIS. Six 


Maps, and Chromolithographs, Royal 8vo. 215. 


CAVE-HUNTING: Researches on the 


Inhabitants of Europe. By W. BOYD DAWKINS, F.R.S. 


Coloured Plate and Woodcuts. Svo. 21s, 


An ELE 


PERAMENT. 


MINING INVESTMENT in CARDIGAN- 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 
£10,000 in £1 Shares. Fully Paid and no Further Liability. T. P. 
THOMAS calls the attention of his Friends and the Public to the above, 
which he is confident will make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future success. In estimating the profits likely to be made he 
may be considered too sanguine, therefore he will simply give below a List 
of the Mines in the zmmediate district, in similar stratification, and with 
similar appearances to TYN-Y-FRON. ‘Cwm Errin upon a small outlay paid 
£47,000 in Dividends ; GoGINAN upon an outlay of £500 paid £80, coo * 
Dividends ; CwmysTwiTH upon a very small outlay paid £200,000 in Div 
dends ; East DARREN upon an outlay of £30 per Share has paid in Dividenc. 
£235 10s. od. per Share; LisBurRNE upon an outlay of £18 155. od. ~ 
share has paid in Dividends £581 10s. Od. per Share and suil paying 
T. P. THOMAS is ina position to supply Shares and wili forward upon 
Application all further Par.iculars, Prospectuses, and Reports of the most 
Eminent Practical Engineers fully acquainted with the Mines of the Dis- 
rict.—T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business in Shares 
# many description for buyers or sellers. 


'S PUBLICATIONS. 


F.B.S. 
CHEMISTRY, 





INORGANIC aud 


With numerous Illustrations and Chromo-Litho of the Solar Spectrum, and of the Alkalies and 
18mo cloth. 4s. 


6d. CHEMICAL PROBLEMS, adapted to the above by 
Lectures, with Appendices, Engravings, 


Evidence of Caves respecting the Early 


, &c., Lecturer in Geology at Owens College, Manchester, With 


EMENTARY TREATISE on MUSICAL INTERVALS and TEM- 


With an Account of an Enharmonic Harmonium exhibited in the Loan Collection of Scientific Instruments, 


South Kensington, 1876 ; also of an Enharmonic Organ exhibited to the Musical Association of London, May, 1875. By k. 


H. Bosanquet, Fellow of St. John’s College, Oxford. 8vo. 
ELEMENTS of EMBRYOLOGY. 
F . BALFOUR, M.A. With numerous Illustrations. 


The FORCES of NATURE: 


PHENOMENA. By AMEDEE GUILLEMIN. 


Edited, with Additions and Notes, by J. NORMAN LOCKYER, F.R.S. 


18 Monthly Parts, price Is, each. Parts I. to V. now ready. 


The APPLICATIONS of PHYSICAL FORCES. 


6s. 
By Micuart Foster, M.D., F.R.S., and 
Part I. Second Edition, Crown 8vo. 7s. 6d. 


A Popular Introduction to the Study of Physical 
Translated from the French by Mrs.) NORMAN LOCKYER; and 


Illustrated by 455 Woodcuts, Cheap Edition, in 


By A. Guittemin. = Trans- 


lated from the French by Mrs. LOCKYER, and Edited with Notes and Additions by J. N. LOCKYER, F.R.S. With 


Coloured Plates and numerous Illustrations. 


MACMILLAN AND CO,, 


Imperial 8vo, cloth, extra gilt. 36s. 


LONDON. 


—— 








Printed by R. Cray, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 


MACMILLAN AND Co., at the Office, 22, 





Bond Street, 


New York.—Tuursvay, August 23, 1897 
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DOUBLE NUMBER. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“*To the solid ground 
bi Nature trusts the mind which builds Se aye,” —WORDSWORTH 











= 400, VOL. 16] THURSDAY, AUGUST 30, 1877 [PRICE 85 PER ANN. 


ed as a Newspaper at the General Post Office. ] {All Rights are Reserved. 


BROWNING'S SPHCTROSCOPHS. 
SCREEN SPECTRUM APPARATUS. 


JOHN BROWNING begs to inform Spectroscopists that he has just 
introduced a new metal body ELECTRIC LANTERN, with an Electric 
Regulator specially adapted to the same, for showing Diagrams, and ex- 


hibiting Spectra on a Screen; thoroughly efficient in action, and yet 




















economical in price. 


The Automatic Regulator is of the best construction, exactly similar 
to his now well-known large Regulator, but arranged to burn with a 
smaller number of cells. 


Price of the Electric Lantern for medium size Lamp, with metal 
body, japanned bronze green, with two nozzles, interchange- 
able—one for showing diagrams, with 3}-inch condensers, the 
other for spectrum analysis . . . . ......ss. £7100 





MEDIUM SIZE AUTOMATIC ELECTRIC LAMP. 
This Lamp works well with from 20 to 30 pint Grove’s Cells, or 
the same number of quart Bunsen’s . . . ..... . £7100 








Illustrated Catalogue of Spectroscopes, with coloured Chart of Spectra, and practical instructions for the use of 
the Chemical Spectroscope, the Tele-Spectroscope, the Micro-Spectroscope, and Screen Spectrum Apparatus. 
Price One Shilling and Sixpence. By Post, Eighteen Stamps. 





Lists OF PRICES SENT FRE E, 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &c., &c, 


63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C. 
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OWENS COLLEGE, MANCHESTER. 
Princrpac—J. G. GREENWOOD, LL.D. 
I.—DEPARTMENT OF ARTS, SCIENCE, AND LAW. 
ale J. G. GREENWOOD, LL.D. (Camb.), (Fell. 
Greek ... —s { Univ. Coll., Lond.). 
Latin ... \A. S. WIL KINS, M.A, 
Comp irative © Philolo; gy ' Coll, Lond.) 
Eng “lis h Literature .. \A. W. WARD, 

MAGES axkicensacuiatio's «-{ Camb.). 

Se pee ab 1a age Ne mea M.A. (Late Fell. 
sngish Language eseeeeeere) Christ’s Coul., Ce mb. 

fTHIMAS BARKE R, 

t Coll., Camb.). 

Natural Philosophy .......-.BALFOUR STEWART, 

Physical Laboratory........). THOMAS H. CORE, M. 

Civil and Mechanical En- 
gineering ... 

Geometrical and "Mecha an. 
Drawing 

Lozical, and Mental aoa, 
Moral Philosop _ «+: PROBERT ADAMSON, M.A. 

Poliical Economy ‘ 


(Camb.), (Fell. Univ. 


M.A. (Fell. St. Peter’s Coll, 


‘M.A. (Late Fell. Trin. 


F.R.S., 


Mathematics... soecceceeeee 


LL.D., 


“loss IRNE REYNOLDS, M.A., F.R.S. (Fell. 
Queen’s Coll., Camb.). 


_JALFRED HOPKINSON, M.A. 
t a owell Fell. Univ. Coll., ¢ )xford). 
and Me sono H ROSCE, BA. Ph. D., F.R.S. 


oC, SCHORL EMME R, F.R.S. 


i C1. 
Jurisprudence and Law. B.C. 


( chemistry 
Orgs unic Chemistry. 
Animal Physic logy 
ZOEY 0s: cascescces 
Vegetable Physio Ic ey and 
botany... 
Physiology and Histolo ogy.. ARTHUR GAMGEE, M.D, F.R.S. 
Geology and Palzontology.W. B /\YD DAWKINS, M.A. F.R.S. 
Mineralog waeCHARLES A BURGHARDT, Ph. D. 


Onental es guag e lr Tor, — 
Fleas “{T. THEODORES. 
a. F. H. LALLEMAND, B. és Sc. 


French L anguage i 
Literature ... 

ses WILLIAM WALKER. 

Harmony and een EDWARD HECHT. 


si" C. WILLIAMSON, 


F.R.S, 


Freehand Drawing... 
Composition see eee eaters ene 
With Assistant Lecturers and Demonstrators in all the principal subjects. 


II.—DEPARTMENT OF MEDICINE. 
DEAN OF THE MEDICAL ScHoOL—ARTHUR GAMGEE, M.D, F.R.S. 
WINTER SESSION. 
Physiology and Histology -ARTHUR GAMGEE, M.D., F.R.S 
Anatomy, Descriptive a4} MORRISON WATSON, M D., F.R.S.E. 
‘aciica 
Comparative = ip grey F.R.S 
Chemistry, HENRY E. ROSCOE, B.A 
Organic C hemistr ©. se HORL EMMER, F.R. S. 
os ‘WIL LIAM ROBERTS, MLD., 


Clinical Medicine 
E. MORGAN, M.D., M.A, 


Principles and Practice ons 3 
Medicine’ 
Surgery «+. EDWARD LUND, F.R.CS. 
Practical Surge ry SAMUEL M. BRADLEY, F.R.C.S 
General Pathology andjJHENRY SIMPSON, M_D. 
Morbid Anatomy .........|JULIUS DRESCHFELD, 
The PHYSICIANS to 
FIRMARY. 
The SURGEONS to 
FIRMARY. 


SUMMER SESSION. 
and ARTHUR GAMGEE, M.D., F.R.S. 
Histology.. 


Obstetrics «...... 4 )HN THORBURN, M.D. 

Materia Medi and\ALEXAN WER SOMERS, M.R.C.S. 
Therapeutics......- ... $DANIEL JOHN LEECH, M.v., M.R.C.P. 

Medical Jurisprudence and) ARTHUR RANSOME, M.D., M.A. 
Public He alth. se 

Morbid 


Anatomy. er. PS 
n.D., FLR.S. 

F.R.C P. 

F R.C.P, 


M.D., 
the 


M.R.C.P. 
ROYAL IN- 


Hospital Instruction.....++ 


the ROYAL IN- 


Practical Physiology 


“os “FS yy LIUS DRESCHFELD, M.D. 
Ophthalmoloz y. R TH: !MAS WINDSOR, M.R.C.S., 
Practical Chemistry... _... HENRY E. ROSCOE, F.R.S. 
Botany .o0.00cecessccecceseeesseee WW. C, WILLIAMSON, F.R.S. 


AssIstANT LECTURERS 


» M.R.C.P. 


AND DEMONSTRATORS. 


ene ALFRED H. YOUNG, M.B. 
Physiology... ~ JOHN PRIESTLY. 

Ihe lectures in Anatomy, Physiology, and Chemistry are recognized by 
the University of Edinburgh, and atte ide ance upon any two of these courses, 
for six months, will count as one of the Winter Sessions required by the 
University for the M. B. degree. 


Anatomy. 


Ill. DEPARTMENT OF EVENING CLASSES, 

Classes conducted by the Professors and Lecturers of the Colle ge, and 
exterual L ectures are held during the Winter Months in nearly all the Arts 
and Scieuce subj 

The NEXT SE “SSION will COMMENCE :—In the Arts, &c. Depait- 

ent, on the znd October; in the Medical Departmen t, on the rst October ; 
ona in the Evening Classes, on the 15th October. —Candidates for admission 
must not be under 14 years of age, and in the Arts and Science Department 
those under 16 will be required to pass 2 preliminary examination in English, 
Arithmetic, and Elementary Latin, 

Prospectuses of the several Departments may be obtained from Mr. 
Cornish, Piccadilly, and other Booksellers in Manchester, and at the 


College. 
J. HOLME NICHOLSON, Registrar, 





MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, 
Botany, Entomology, and every branch of Microscopical cience. L 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The WINTER SESSION will begin on MONDAY October r. 

The Clinical Practice of the Hospital comprises a service of 710 beds, 
inclusive of 34 beds for Convalescents at Highgate. Students can reside 
within the Hospital walls subject to the College Regulations. 

For all particulars concerning either the Hospital or College, application 
may - made personally or by letter to the Resident Warden of the 
Colleg 

A Ha _ will be forwarded on application. 


SCHOLARSHIPS IN SCIENCE. 
ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


Two Scholarships, each of the value of £100, open to students who have 
not entered at any London Medical School, will be offered for competition 
on Septenber 26. Subject-—Zoology, Botany, Chemistry, P hysic s. One 

cholarship will be awarded to a candidate (if of sufficient merit) under 20 
ye: ars of age; the other is | mited to candidates under 25 years of age. An 
Exhibition of £50 in the same subjects, and one of ha in the subjects of 
Preliminary Education, open to Students who have entered the Hospital in 
October, will be competed tor in that mont 

For particulars apply, personally or by letter, to the Resident Warden of 
the C vollege, St. Bartho slomew’s Hospital, E.C. 


Physiology, 
D. 








WESTMINSTER HOSPITAL. 


Classes for the Preliminary Scientific (M.B.) Examination will be held 
from October to July 
Mechanical and a Philosophy—Rev. P. MaGcnus, B.A. Lond. 
Chemistry—Dr, Dupre, F.R.S. 
Botany—H. W. S. Wors.ey-Benison, F.LS. 
ethan 
Fees to Students of the Hospital, 9 Guineas ; to others, 12 Guineas. 
Students may enter to a Single Cours~. 
The Session of the Medical School will commence on October 1, when 
Three Entrance Scholarships will be offered for competition, value £100, 
£50, and £20, respectively. Full particulars on application. 


GEORGE COWELL, Dean. 


KING’S COLLEGE, LONDON. - 
SCIENCE DIVISION. 


This Division is established with a view to meet the requirements of the 
new regulations for the B.Sc. and Prel. Sc. Examinations of the University 
of London, of the Indian Civil Service, the Indian Public Works Depart- 
ment, and other Science Examinations. 

Students will be admitted on Tuesday, October 2. 

The course of instruction includes Mathematics, Mechanics, the Physical 
Laboratory, Chemistry, the Chemical Laboratory, Zoology, Botany, Prac- 
tical Biology, and Geology. 

For the prospectus apply, Lge gg or by post card, to J. W. Cunning- 
ham, Esq., King’s College, London, and letters may be addressed on the 
subject to Prof. WwW. .G. Adams, 


UNIVERSITY COLL EGE, BRISTOL. 


MATHEMATICS AND APPLIED MECHANICS. 


The Council invite Applications fora LECTURESHIP on Mathematics 
and Applied Mechanics tor the academic year commencing in October next. 
The -tipend will be £200, together with one-half ot the students’ iees. 

Further information may be obtained from the Principal on application to 

EDWaRD STOUCK, Secretary. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; 
F_R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S. ; 
F.R.S.; Dr. Wilhamson, F.R.5 

The Autumn Term commences s Tuesday, September esth. 

C. WILLMORE, Principal. 


ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER. at the Royal 
Polytechnic, or 44, Berners Street, W. 

The Summer Term commences Friday, May 4th 





Dr. Roscoe, 
; Dr. Voeicker, 








WANTED. —Clean Copies of NATURE, 
No. 56.—Address Naturg Office, 29, Bedford Street, Strand, W.C. 
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UNIVERSITY COLLEGE, LONDON. 


SESSION, 1877-78. 


The SESSION of the FACULTY of MEDICINE will commence on 
MONDAY, October 1. Introductory Lecture at 3 p.m. by John Williams, 
M.D. 

The SESSION of the FACULTY of ARTS and LAWS (including the 
Department of Fine Arts) will begin on TUESDAY, October 2. Introduc- 
tory Lecture at 3 p.M., by Prof. Alfred Goodwin, M. 7% 

The SESSION of the FACULTY of SCIENCE (including the Depart- 
ment of the Applied Sciences) will begin on TUESDAY, October 2. 

The SCHOOL for BOYS between the ages of Seven and Sixteen will 
REOPEN on TUESDAY, September 25. 

Prospectuses and Copies of the Regulations relating to the Entrance and 

other Exhibitions, Scholarships, and Prizes open to competition by Students 
~~ be obtained at the Office of the College. 

The Examination for the Medical Entrance Exhibitions, and also that 
for the Andrews Entrance Prizes(Faculties of Arts and Laws and ot Science), 
will be held at the College on September 27 and 28. 

The School is close to the Gower Street Station of the Metropolitan Rail- 
way, and only a few minutes’ walk from the termini of the North Western, 
Midland, and Great Northern Railways. 


TALFOURD ELY, M.A., Secretary. 


NOTICE TO SCIENCE > TEACHERS, &e. | 


In future the Publishers of NATURE will insert Adver- 


tisements of Teachers, &c., seeking appointments, at the | 
Special Rate of 1s. 6d. for one insertion, or 35. for three | 


insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


PHYSICAL LABORATORY, or ASTRO- 
NOMICAL OBSERVATORY.—A Gentleman of six years’ experience 
in making accurate observations with delicate instruments, desires a 
RE-ENGAGEMENT.— Address F. K., Owens College, Manchester. 


A GRADUATE in Highest Honors, and 


thoroughly experienced, desires a Holiday Tutorship in or near Kew. 
Practical Botany in addition to Classics and Mathematics.—Address 
Sigma, NaTuRE Office. 


CHEMISTRY, MINERALOGY, MINING, 
PHYSICS, &c., taught in Classes or to Private Pupils, by a successful 
Teacher, Exhibition er, and Medallist. Terms moderate.—CueEMicus, 
City News- -rooms, Ludgate Circus, E.C. 


BOTANY & ELEMENTARY ZOOLOGY. 
—An OXFORD GRADUATE can take Classes in the above in 
Ladies’ Schools, and otherwise, in Town this coming Term. _Pro- 
spectus on application. Address, W. P. JAMES, 9, Belvedere Place, 
Bath, 


An OXFORD UNDERGRADUATE, 


Science Scholar of his College, can coach Pupils in Biology, Physics, 
or Geology, until October.—A. K. C., 8, Craven Terrace, Bayswater. 




















CHEMISTRY, PHYSICS, CRYSTALLO- | 


GRAPHY.—Tuition and Lectures given in London by a Graduate of 
Oxford, First-Class-Man in Natural Science. Terms moderate.— 
Address, R. S. T., Nature Office. 


LONDON CLAY FOSSILS from SHEPPY. 


Fruits, Bones, Shells, Crustaceans, &c.; 100 unnamed, or 50 named 
Specimens (25 or more Species), 5s. Carriage paid to London.—W. H. 
SHRUBSOLE, ‘sheerness-on-Sea, 


The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 


UnsouiciTtED Testimony.—“‘I am much pleased with the fossils.” 


Grammar School, Tuxford, JOHN N. DUFTY, 
goth May, 1877. Head Master. 


GEOLOGY.—In the Preface to the Student’s 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 

“* As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TEN NANT (249, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

zoo Specimens, in Cabinet, with 3 Trays «+ . o- £2 2 

200 Specimens, in Cabinet, with 5 Trays ww. o. 5 5 

300 Specimens, in Cabinet, with 9 Drawers sss ove = 10 

400 Specimens, in Cabinet, with 13 Drawers 0. sss ° 

More extensive Collections at 50 to 5,000 Guineas on. 








| WARD, F.G.S 
| some of the Specimens are figured in his ‘‘ Manual of Recent and Fossil 


V. 
| CABINETS, each measuring 9 ft 





MR. TENNANT, GEOLOGIST, 
149, STRAND, LONDON, W.C., 


3egs to inform the Public that several important Collections recently 


advertised for Sale, viz., Dr. Buckland’s, C. H. Turner’s, and W. WM evill’s, 


are sold, 


In the Preface to the Student's ‘‘ Elements of Geology,” by Sir CHARLES 
YELL, Bart., F.R &c., he says :—‘“‘As it is poey oP to enable the 
reader to recognize yr and minerals at sight by aid of verbal descrip- 
tions or figures, he will do well to obtain a well-arranged collection of 
specimens, suc h as may be procured from Mr. TENNANT (149, Strand), 
Teacher of Mineralogy at King’s College, London.” These Collections 
are supplied on the following terms, in plain Mahogany Cabinets :— 


roo Small Specimens, in Cabinet with Three Trays . . £2 2 
200 Specimens, larger, in Cabinet, with Five Trays . . § Ss 
300 Specimens, larger, in Cabinet, with Nine Drawers. 10 10 


400 Specimens, larger, in Cabinet, with Thirteen Drawers 2t o 


More extensive Collections, either to illustrate Mineralogy or Geology, 
at 50 to 5,000 guineas each, with every requisite to assist those commencing 
the study of these interesting branches of Science, a knowledge of which 
affords so much pleasure to the Traveller in all parts of the World. Inthe 


more expensive collections some of the specimens are rare and all more 
select. 


I. FOR. SALE.—Collection of Fossils, Minerals, 
Rocks, and Polished Marbles, in Four Cabinets, the property of a 
Gentleman residing at South Norwood, S.E., who will shortly remove into 
the country. The Collectic on contains about 1,000 Specimens, Price £40. 
Apply to Mr. TENNANT, Geologist, 149, Strand, W.C. 

II. Mr. Tennant has for sale a Collection of Fossils, illustrative of the 
British Fossiliferous Deposits, str atigraphically arranged in a Cabinet with 
Sixty Drawers, consisting of 2,800 species, and comprising 8,o00 specimens. 

The Collec tion was arranged and named by the late Dr. S. P. Woop- 
, who also prepared a printed Catalogue (in 1858) of it, and 


Shells,” and in other scientific works. A number of additions have recently 
been made to the Collection, and an Illustrated Catalogue prepared by 
Mr. Wittiam Davies, F.G.S., of the British Museum. 

This Collec tion was arranged to illustrate Mr. TENNANT’s Lectures on 
Geology and Palzontology at King’s College. On receiving the apy int 
ment of Romme of the extensive collection of Minerals belonging to the 
Baroness Burdett-Coutts he resigned the Geological chair, which he held 


| from 1853 to 1869. He retains the appo intment, received in 1838, of 


Teacher of Geological Mineralogy at King’s College. The Lec tures ar 


} given on Wed: nesday and Friday mornings from nine to ten, and on 
| Thursday eve 


s from eight to nine. They begin a. in October on 
terminate at Easter. The public are admi tted on paying the College Fees. 


A Collection of about 2,000 MINERALS and ROCKS, with 
Models of Crystals, Diagrams, &c., in a painted deal Cabinet with fifty 
five drawers and glass case on top, 9 ft. 5in. long, 8 ft. 2in. high, 


| from back to front. The Specimens were used for seventeen y: 


illustrate Mr. Tennant’s Lectures at the Royal Military Academy, 
Woolwich. This Collection, with the Collection of Fossils l 


| adapted for illustrating fifty or sixty Lectures on MINERALOGY, 


GEOLOGY, and PALEONTOLOGY at a first-class educational es- 
tablishment, or would form an instructive Geological museum for a country 
gentleman, a provincial or colonial museum. 


IV. TWO CABINETS, each containing thirty drawers, with 2,500 


Minerals, Rocks, and ~~ S, 


FIRST-CLASS EOLOGICAL COLLECTION, IN TWO 


3in. long, 2ft. gin. wide, and 3 ft. 

roin, high ; each containing forty- five drawers, with a glass case on the 

top of each Cabinet, 4 ft. rrin. high, and 15 in. from back to front. One 

Cabinet is filled with 2,600 Minerals and Rocks, the other with 3,400 Fossils, 
British and Foreign, stratigraphically arranged. 


VI. Small Second-hand CABINET with twelve drawers, containing 
about 800 Specimens of Minerals and Rocks. 


VII. Collection of RECENT SHELLS, MINERALS, ROCKS, and 


| FOSSILS, in a large and well-made Cabinet of 108 drawers, with glass 


book case on the top. The Cabinet was the property of the late Mrs. 
Mawe, and contains her private Collection of Recent Shells and Minerals. 
Amongst the latter are some Crystals of Gold, figured in ‘‘ Mawe’s Travels 
in Brazil,” and supposed to be ine. The Book case contains many of 
the recent works on Geology by Buckland, Lyell, Mantell, Shecctioan, 
Phillips, and others, and thirty volumes of the publications of the 
Palzontographical Society, &e. 

VIII. SOPWITH’S GEOLOGICAL MODELS in Wood, 4in. square, 
accompanied with Letterpress Description (this can be had separately, 
price 2s.):—No. 1, Stratified Rocks and Valley of rg oy No. 2, 
Dislocation of Strata; No. 3, Surface Indications of Coal; No. 4, Over- 
cutting of Strata; No. 5, Undercutting of Strata: No. 6, "Intersection of 
Mineral Veins, 43 35. The same Models 8in. square, £9. 


JAMES TENNANT, 
Wlineralogist (by appointment) to Her Majesty and the 
Baroness Purdett-Contts, 


149, STRAND, LONDON, W.C. 
August, 1877. 
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THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d.; Subscription per 
Annum, post free in Great Britain, gs. 


CONTENTS FOR JULY 15. 

1.—Michael Faraday. (With Portrait.) 
2.—The Importance of a General System of Simultaneous Observation of 

Atmospheric Electricity. 
3—On Recent Improvements in the Hughes Apparatus, and a New 

Method of Translation with this Apparatus. (Illustrated.) 
4.—Lighting Street Lamps by Electricity. 
5.—Notes. 
6.—Traffic Receipts. 
7.—City Notes. 
8.—Physical Society. 
g-—Claymond and Wray Thermopiles, 

Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Ee the Scottish Chamber of Agriculture, 
and all the principal Agncultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post, 3$¢. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 








On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrineTon, 
With the assistance of 

Freperick Bonp, F.Z.S, FREDERICK SMITH. 

Epwarp A. Fitcu. - JENNER Weir, F.L.S. 

Joun A. Power, M.D. BucHANAN Wuite, M.D. 

During the year 18977 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 


numerous Woodcut: 
SIMPKIN, * MARSHALL, & CO., Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN : 
A Fortnightly Paper devoted to the Protection pf Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review or THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADER 
REcorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
* The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected =< brewing interests. 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for transmission abroad. 
Offices—s5, Bond Court, Walbrook, London, E.C. 








On the rst of every Month, price One Shilling. 


THE ZOULOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations.on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine F ish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to these whe 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Boc 


JOHN VAN VOORST, 1, Paternoster Row. 











LATELY PUBLISHED, MEDIUM $vo, PRICE ais, 


With Three Hundred Illustrations. 


PERU 


Incidents of Travel and Exploration in the 
Land of the !ncas. 


BY 


E. GEORGE SQUIER, M.A., F.S.A. 


LATE U.S. COMMISSIONER TO PERU, 


AUTHOR OF 


‘* Nicaragua,” ‘* Ancient Monuments of Mississippi Valley,” 
&e., &c., &e. 


TIMES. 

‘* No more solid and trustworthy contribution has been made 
to an accurate knowledge of what are among the most wonder- 
ful ruins in the world than the work just published by Mr. 
Squier. . . . Mr. Squier’s work is really what its title implies. 
While of the greatest importance as a contribution to Peruvian 
archeology, it is also a thoroughly entertaining and instructive 
narrative of travel. . . . Not the least important feature of Mr. 
Squier’s work must be considered the numerous (about 300) 
well-executed illustrations.” 


ATHENAUM. 

‘*Tt is not often that a traveller brings to the performance ot 
a difficult task so many excellent qualifications as we find in Mr. 
Squier. . . . And now we must, somewhat reluctantly, take 
leave of what we do not meet with every day—a book written 
by a man thoroughly competent to handle his subject, and a 
corresponding power of expressing what he wishes to say.” 


ACADEMY, 

‘* For the first time we have a complete, and, on the whole, a 
thoroughly trustworthy and conscientious account of Peruvian 
ruins executed by one who is thoroughly competent to undertake 
the task. . . . Mr. Squier has done valuable service as regards 
the survey of the architectural remains of Peru. His book is 
agreeably written and well illustrated, and it is undoubtedly 
the best that has yet been published on that branch of the 
subject to which he has especially directed his attention.” 


GRAPHIC. 


‘*No work of recent years about Peru can compare in our 
judgment with this in general scope and interest. Few, if any, 
have ever searched the country so thoroughly and well... . 
The Peru, not of the nitrate and guano dealer, but of the his- 
torian and romancist, stands out from his pages in all its archeo- 
logical and geographical features. . . . It is a volume admirable 
in all respects, for its vigorous descriptions of scenes that every- 
where attest the past experience of superior civilisation.’ 


DAILY NEWS. 

“Enriched with copious and well-executed illustrations, which 
add sensibly to the value of a book rich in suggestions and 
surprises for students of archeology who have not been accus- 
tomed to look to the new world to redress the balance at least 
in antiquarian discovery.” 





MACMILLAN & CO., LONDON, 
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SCIENCE 
ELEMENTARY CLASS-BOOKS. 


ASTRONOMY, by the Astronomer-Royal. 
POPULAR ASTRONOMY. With Illustrations. By Sir G. B. 
AIRY, K.C.B., Astronomer- Royal. New Edition. 18mo, cloth. 4s. 6d. 
Six lectures, intended ‘to explain to intelligent persons the principles on 

which the instruments of an Observatory are constructed, and the principles 

on which the observations made with these instruments are treated for 
‘nction of the distances and weights of the bodies of the Solar System.” 


ss STRONOMY. — Elementary Lessons in 
ASTRONOMY. With Coloured Diagram of the Spectra of the Sun, 
Stars, and Nebulz, and numerous Illustrations. By J. NORMAN 
LOCKYER, F.R.S. New Edition. 18mo. 5s. 6¢. 
‘* Full, clear, sound, and worthy of attentior, not only as a popular expo- 
sition, but as a scientific ‘ Index.’”"— Atheneum. ‘The most fascinating of 
elementary books on the Sciences.”—Noxconformist. 


Questions on Lockyer’s Elementary Lessons 
IN ASTRONOMY. For the Use of Schools. By JOHN FORBES- 
ROBERTSON. 18mo, cloth limp. 1s. 6d. 


PHYSIOLOGY.—Lessons in Elementary 
PHYSIOLOGY. With numerous Illustrations. By ‘T. H. HUXLEY, 
F.R.S., Professor of Natural History in the Royal School of Mines. 
New Edition. 18mo, cloth. 4s. 6d. 

“Pure gold throughout.”--Guardian. 
most complete elementary treatise on this subject that we possess in any 
language.”—Westminster Review. 


Questions on MHuxley’s Physiology 
SCHOOLS. By T. ALCOCK, M.D. 18mo. ts. 6d. 


BOTAN Y.—Lessons in Elementary Botany. 
By D. OLIVER, F.R.S., F.L.S., Professor of Botany in University 
College, London. With nearly Two Hundred Illustrations. New 
Edition. 18mo, cloth. 4s. 6d. 


CHEMISTRY. — Lessons in Elementary 
CHEMISTRY, INORGANIC AND ORGANIC. By H. E. ROS- 
COE, F.R.S., Professor of Chemistry in Owens College, Manchester. 
With numerous Illustrations and Chromo-Litho of the Solar Spectrum, 
and of the Alkalies and Alkaline Earths. New Edition. 18mo. 4s. 6c, 

‘‘As a standard general text-book it deserves to take a leading place. 

Spectator. “We unhesitatingly pronounce it the best of all our on 

treatises on Chemistry.”—Medical Times. 


Chemical Problems, prepared with Special 
Reference to the above, by T. E. THORPE, Ph.D., Professor of Che- 
mistry in the Yorkshire oe of Science, Leeds. With a Preface by 
Professor Roscoz. With Key. 2s. 


POLITICAL ECONOMY.—Political Eco- 
NOMY FOR BEGINNERS. By MILLICENT G. FAWCETT. 
New Edition. 18mo. 2s. 

** Clear, compact and comprehensive.” —Daily News. “The relations of 
capital and labour have never been moie simply or more clearly expounded.” 

—Contemporary Review. 


LOGIC.—Elementary Lessons in Logic; 
Deductive and Inductive, with Questions, Examples, and Vocabulary. 
By W. STANLEY JEVONS, M.A., Professor of Logic in University 
College, London. New Edition. 18mo. 3s. 6d. 
“ Nothing can be better for a school-book.”"—Guardian. 
alike simple, interesting, and scientific.”"*—A thenaum. 


PHYSICS.—Lessons in Elementary Phy- 
SICS. By BALFOUR STEWART, F.R.S., 
Philosophy in Owens College, Manchester. With numerous Illustrations 
and Chromoliths of the Spectra of the Sun, Stars, and Nebulae. New 
Edition. 18mo. 4s. 6d. 

“The beau-ideal of a scientific text-book, clear, accurate, and thorough.” 

-~Educational Times. 


PRACTICAL CHEMISTRY.—The Owens 
COLLEGE de tame COURSE OF PRACTICAL CHEMISTRY. 
Py FRANCIS JONES, Chemical Master in the Grammar School, 
Manchester. With Preface by Professor Roscoe, and Illustrations. 
New Edition. 18mo. 2s. 6d. 


ANATOMY.—Lessons in Elementary Ana- 
TOMY. By ST. GEORGE MIVART, F.R.S., Lecturer in Compara- 
tive Ana nn) at St. Mary’s Hospital. W ‘ith upw ards of 400 Illustrations. 
18mo. 


STEAM.—An Elementary Treatise. 
JOHN PERRY, Bachelor of Engineering, Whitworth Scholar, etc., 
Vith numerous Woodcuts, Numerical Examples, and Exercises. 18mo. 
4s. 6d. 


for 


“A manual 


MACMILLAN 


“Unquestionably the clearest and | 


Professor of Natural | 


By | 


AND CO., 


PHYSICAL GEOGRAPHY. — Elementary 
LESSONS IN PHYSICAL GEOGRAPHY By A. GEIKIE 
F.R.S., Murchison Professor of Geology, Edinburgh. With 
numerous Illustrations. 18mo. 4s. 6d. 

By I. 


Natural Philosophy for Beginners. 
Part I.—Properties of Solid and Fluid 


TODHUNTER, M.A, F.R.S 
Bodies. With numerous Examples. 18mo. 3s. 6d. 


etc., 


Science Primers for Elementary Schools. 


ditorship of Professors HU a Y, ROSCOE, and BAL- 
FOUR STEWAR 
‘These Primers are extremely simple ay attractive, and thorot 
ar nin ajoorne se of just leading the young beginner up to the thre 
of the long avenues in the Palace of Nature whic h these titles suggest 
Guardian ley are wonderfully clear and lucid in their instruction, 
simple in style, and admirable in plan.” —Zducational Times. 
Primer of Chemistry. By Professor 28 E. 
ROSCOE. With numerous I]! New Edition. 
With Questions 


Primer of Physics. By Professor Balfour 
STEWART. With numerous Illustrations. 18mo. 1s. New Edition 
With Questions 

Primer of Physical Geography. By Pro- 
fessor ARCHIBALD GEIKIE, F.R.S. With numerous Ili 
New Edition. 18mo. 1s 

Primer of Geology. By Professor Geikie, 
F.R.S New Edition. 

Primer of Physiology. By Michael Foster, 


F.R.S. With numerous Illustrations. New Edition. 18mo. 1s 


Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With numerous Illustrations. New Edition 
18mo. 1s 

Primer of Botany. By J. D. Hooker, C.B., 
F.R.S., President of the Royal Society. With numerous Illustrations. 
New Edition, revised. 18mo. 1s 

Primer of Logic. By Professor Stanley 
JEVONS, F.R.S. Second Edition. 18mo. 1s. 

In preparatio 


Introductory. By Professor Huxley. &c. &c. 


Under the joint 
hl 


ighly 


ustrations m 1s 


istrations 


With numerous Illustrations 18mo, cloth. 1s 


Science Lectures at South Kensington. 


With Illustrations. Crown 8vo. 6d. each. 


Sound and Music. By Dr. W. H. Stone. 

Photography. By Captain Abney, R.E. 

Kinematic Models. By Professor Kennedy, 
C.E. 

Outlines of Field Geology. 
GEIKIE, F.R.S. 


Absorption of Light, and Fluorescence. 
Professor STOKES, F.R.S 


Technical Chemistry. By Professor Roscoe. 


The Steam Engine. By F. J. Bramwell, 
~E., F.R.S 


Electrometers. 


By Professor 
By 


By J. T. Bottomley. 


Manchester Science Lectures for the People. 


Eighth Series, 1876-7. 
What the Earth is Composed of. 
fessor ROSCOE, F.R.S. 
The Succession of Life on the Earth. By 
Professor WILLIAMSON, F.R.S. 


Why the Chemistry of the Earth is as it is, 
By J. N. LOCKYER, F.R.S. 


Also complete in One Vol. Crown 8vo. 


LONDON 


6d. each 


By Pro- 


Crown 8vo. Illustrated 


25. 
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NEW ELEMENTARY BOOK ON PHYSICS, BY PROFESSOR 
EVERETT. 


Just published, with numerous Woodcuts, r6mo, cloth, 3s. 6d. 


ELEMENTARY TEXT-BOOK OF PHY- 
SICS. By J. D. EVERETT, D.C.L., F.R.S.E., Professor of Natural 
Philosophy in Queen’s College, Belfast, Translator and Editor of 
Deschanel’s *‘ Natural Philosophy,” &c. 

“ This excellent little work is admirably adapted to the wants of teachers 
who really desire to give their students a solid ground-work in the principles 
of physical science.” —Pofpular Science Review. 


London : BLACKIE & SON, Paternoster Buildings. 





FOURTH EDITION. 


Illustrated by 760 Wood Engravings and Three Coloured Plates, put accom- 
panied by a Series of Problems, medium 8vo, cloth, 1 


DESCHANEL’S NATURAL PHILOSO- 


PHY: an ay 4 Treatise. Translated and Edited, with extensive 
Additions, by J. D. Evarert, D.C.L., F. .E , Professor of Natural 
Philosophy in Queen’ 's College, Belfast. 


Also, separately, in Four Parts, limp cloth, 4s. 6d. each. 
Part R EEE AMCs, HYDROSTATICS, and PNEUMATICS. 
” IIL. ELECTRICITY one MAGHETISM. 
” IV. SOUND and LIGH 


“ Systerfiatically arranged, ie written, and admirably illustrated, it 
forms a model work for a class in experimental physics.”—Saturday 
Review. 


London: BLACKIE & SON, Paternoster Buildings. 


BRYCE M. WRIGHT'S LATEST ARRIVALS. 


MINERALS.—Rittingerite, Schréckeringite, Rogersite on 
Samarskite, Native Silvers from Kingsberg, Phenakites, &c. 

GEMS.—White Aquamarines, Cut Green Garnets, Peridots, 
Opals (black), &c. 

SHELLS.—New Volutes from Japan, Phorus conchologius, 
Fusus Pagodus, &c. 

STONE IMPLEMENTS.—Collection of M. Elie de 
Beaumont. 

N.B.—The unique White Aquamarine being disposed of, is no 

longer on view. 


BRYCE M. WRIGHT, F.R.GS., &c., 


GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Nature last year, is still oper and more 
than twelve thousand Specimens, ali carefully de’ Mr. Charles- 
worth, have been distributed among the Subscribers. Soeur containing the 

articulars of Subscription may be ~~ writing ° Aygo FLoyp, 
sq-, Sussex House, Heward Road, Sou orwood, S.E., enclosing ad- 
dressed envelope. 


90, 








Recently published in 8vo, 10s. 6¢. 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 


** We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


“ An able and exhaustive inquiry.”—Pudlie Health. 


“* A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
clanm to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘* Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be grateful to Dr, Maclagan 
for showing the actual position of the advocates of the germ theory at the 
present time.” —Lendon Medical Recora. 


MACMILLAN & CO., London, 


GEOLOGY of WEYMOUTH and PORT- 
LAND, by R. DAMON, F.G.S, With Plates of Fossils, Sections and 
Coast Views. Price 3s. 6d., or with coloured Geological Map, ss. 
Sent post free. 

Weymouth. 


THE MICROSCOPE IN PRACTICAL 


MEDICINE. By LIONEL S. BEALE, M.B., F.R.S. 


The Fourth Edition will be ready in October. Two Hundred Pages and 
Thirty Plates have been added to this Edition, and the work has been 
revised throughout. 


London: J. & A. CHURCHILL, New Burlington Street. 











“That excellent periodical Tux Garpgn.”—Protessor Uwan. 


THE GARDEN: A Weekly Illustrated 


> of Garde in all its Branches. Founded and Conducted b 
AP eae -L.S., Author of “Alpine Flowers for English 


ro Coloured Slate i is now issued with every ae of The Garden. 

*“*Mr. Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. 
Landscape G 

The Fruit Garden. 

Garden Structures, 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 

Trees and Shrubs. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural afairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 64. Weekly. Specimen Copy, Post-free, 644. 

Terms ot Subscription.—Sent direct from the Office in London, 

oo in advance—For One Year, 26s. ; i Half a Year, 145. ; fs Quaner of 

The Corde 7s. Address all letters con a to—The Publisher of 

Garden, 37, Southampton Street, Garden, London, W.C. 





CASTLETON, DERBYSHIRE. 
GEOLOGY. 
JOHN TYM’S Educational Collections can- 


not be excelled in accuracyjand cheapness. 100 Fossils, Rocks, and 
Minerals (specially arranged to illustrate elementary works on geology), 
16s. 150 for £1 7s. 6d. (superior), 200 for £2 2s. School Museums 
should purchase his 1 Palzolithic and Pleistocene Collection. 


Catalogues post free. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES, 


Illustrative of Mineralogy, Palzontology, Petralogy, Conchology, Me 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 


25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s ‘‘ Elementary Geology,’ 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 2s. 6d. ; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6d. ; 25 do. Metals, do., 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B.~=P.O.O. 
or Cheque must invariably accompany all orders. Trade supplied. 








TO MINERALOGISTS. 


THOS. D. RUSSELL 


Has now on hand a large number of select Minerals, con- 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganite, Cassi- 
terite, Cerussite, Pyromorphite, Iron, Limonite, 
Goethite, Marcasite, Cuprite, &c. The Minerals are about 14 
to 2 inches square, and are offered for sale at 6s. to 9s. per 
dozen specimens, Parcels sent for selection to known or 
approved applicants. Catalogue of Collections of Fossils, 
Microscopic Objects, Crustacea, &c., post-free. 

THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C, 





THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by JoHN ALGERNON CLarRKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes coca attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving ori; papers on — farming, and a mass of 
— of particular value to the agriculturist. 

he London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
m...’- reported in this Journal, which is despatched the same evening se 
as to ensure delivery ° poe & a by the first post on Tuesday 


morning. Price post free, 
Published by a ICKERING, 24. 21, yoy Street, Scand, W.C, ’ 
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LIGHTNING CONDUCTORS. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


PRICE FOURPENCE, 


CONTENTS OF THE NUMBER FOR AUG. 23, 1877. 
Mauritius Observatory. By John Allan Broun, F.R.S. 


Our Book Shelf :— 
De Crespigny’s ‘‘ New London Flora ; or, Handbook to the Botanical 
Localities of the Metropolitan Districts.” 
Matthews’ ‘‘ Ethnography and Philology of the Hidatsa Indians.” 
Whetham’s “‘ Across Central America.” 


Letters to the Editor :— 
The Contractile Filaments of the Teasel.—Charles Darwin, F.R.S. 
Relations between Sun and Earth.—E. D. Archibald. 
Reproduction by Conjugation. —Alfred W. Bennett. 
The Greenland Foehn.—Joseph John Murphy. 
Does Sunshine Extinguish Fire ?—Charles Watson. 
Our Astronomical Column :— 
The Opposition of Mars, 1877. 
The Satellites of Saturn. 
Satellites of Mars. 
The British Association. 
Section A. Se ag and Physical. 
Section D.—Biology.—Department of Anthropology.—Address by 
Francis Galton, F.R.S. ™ 
Section G.— Mechanical Science. 
Remarkable Plants, III. —The Sensitive Plant ((J/imosa pudica). 
Illustration.) 
Notes. 
An Algerian Inland Sea. 
University and Educational Intelligence. 
Scientific Serials, 
Societies and Academies. 


29 AND 30, BEDFORD STREET, STRAND. LONDON. 


“NATUR 
Published every Thursday, price 4d. 


SUBSCRIPTIONS, Post free: Annual, 18s. 6¢. Hialf-yearly, 
gs. 6d, Quarterly, 55. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed, 

Volumes I. to X., cloth, price 215. each. 

Volumes XI, XIL, XIIL., and XIV.,cloth, price 10s. 6d. each 

Cloth Cases for binding all the volumes, price Is. 6d. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be t had through any bookseller or newsagent, or at tbe 
Office. 


(With 








CHARGES FOR ADVERTISEMENTS. 


Three lines in column, 2s. 6d.; 9d. ber wa orgy 
5s. @ 
One-eighth page, or quarter column . ... 
Quarter page, or haifacolumnm. .... . 
Half a page, oracolumn . . «6 «© «6 © « 
Whole page .. 6 
Advertisements must be sent to the Office before 12 0°clock 
on Wednesdays. 


Post-office Orders payable to MACMILLAN & Co, 
OFFICE: BEDFORD STREET, STRAND, W.C. 


THE ENTOMOLOGIST’S MONTHLY | 
MAGAZINE, 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by J. W. -—\ R. McLacutan, F.R.S., E. C. Ryz, F.Z.S. 
H. T. Stainton, F.R.S, 
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| conclusively that a Conductor made of 


| destructive effects of lightning. 





| Is cleanly to use, and not liable to 





| advance to the publishers, Messrs. Ranken and Co., 
This Magazine, nico in 1864, contams standard articles and notes | 
on all Leg og connected with Entomology, and especially on the Insects of | 


Experience, accumulated since the time of Benjamin F. proves 


of adequate size is the best 


of all li for the p of every iption of building from the 





NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever oftered to the public. 

It is simple in its application, no insulators being required, and it costs 


| only one shilling per foot for the standard size, which is safe in any storm. 


R. 8. NEWALL & CO., 7 ot we 
WATERL LIVERPOOL. 
oe XNDERSTON FOUAY. GLASGOW. 
MANU FACTORY—GATESHEAD-ON-TYNE. 





PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 


DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


leasure when this Ink is used. It has been adopted 

, Public Offices, -— Railway Companies throughout 
re! 

Full Black. 


ens. 





Writing becomes a 
by the principal B 


Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instant] 
Does not corrode Steel 


Blot. 


Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; Wm. MaTuEr, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Coox, Paternoster Row ; and to be "had of 
all Stationers. 





“THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


| Edited by —— TrimeNn, M.B., F.L.S., British Museum ; assisted by 
S. le M. Mocrg, F.L. A, Royal Herbarium, Kew. 


Subscriptions for 1877 (12s. post free in the United Kingdom) payable in 
Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 6d. bound in cloth), also covers for the volume (price 1s.), 
and back numbers. 





Subscription—Six Shi per Volume, post-free. The vol 
mence with the June number in each year. 

Vols. I. to V. Svengiy bound in oleh) mney be btained by purch of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols, may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 





N.B.—Communications, &c., should be sent to the Editors at the above 
ddress. 








The JOURNAL of APPLIED SCIENCE 


and eee « of dy nanny > Sy gy ARTS. 
on, 7 ed by P. L. Simmonps. 
ENT ac ; PATERNOSTER ROW. 
dite edocs. d all Communications to be addressed 
to the Proprietor, P. L. SIMMONDS, 29, London, E.C. 
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MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A. 





The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 


JAMES WOOLLEY, SONS, & CU., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 
ease Ge semenivee AND CHEMICALS 


For the various Public Examinations. 


Portable Chemical Cabinets aaapted for Private Study. 


y Ipstruction, &c. 





Price Lists on Application. 


RUPTURES —BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


pas is allowed by upwards of 500 Medical Men to be the most effec- 
“A tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, taxing with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body 

2 inches beiow the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., 215., 26s. 6d., —y -¢ 6d. Post 
= Double ,, 315. 64., 425.,and 52s. 6d. \ r tre 
o Umbilical ,, 42s. and 52s. 6d e 
to be made payable to John White, Post Office, Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPsS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They aré porous, light in texture, and inexpensive, ani drawn 
on over an ordinary stocking. rice 48. 6d., 7s.6d. 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London, 


MINING INVESTMENT in CARDIGAN- 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 
£10,000 in £1 Shares. Fully Paid and no Further Liability. T. P. 
‘THOMAS calls the attention of his Friends and the Public to the above, 
which he is confident will make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future success. In estimating the profits likely to be made he 
may be considered too sanguine, therefore he will simply give below a List 
of the Mines in the rmmediate district, in similar stratification, and with 
similar appearances to ‘Tyn-y-Fron. Cwm ERFIN upon a small outlay paid 
£47,000 in Dividends ; GoGINAN upon an outlay of €500 paid £80,000 in 
Dividends ; CwMysTWITH upon a very small outlay paid £200,000 in Divi- 
dends ; East DARREN upon an outlay of £30 per Share has paid in Dividends 
£235 10s. od. per Share; LissurNe upon an outlay of £18 15s. od. per 
share has paid in Dividends £581 10s. Od. per Share and still paying. 
T. P. THOMAS is ina position to supply Shares and will forward upon 
Application all further Par.iculars, Prospectuses, and Reports of the most 
Eminent Practical Engineers fully acquainted with the Mines of the Dis- 
trict. —T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business in Shares 
of every description for buyers or sellers. 


THE “HANSA,” 

Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in gto. at least ; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Price 
12s. for twelve months Advertisements 4d. a line, widely spread by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office : Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freepen, M.R., Hamburgh, Alexander Street, 8. 


W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 37. 85. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 

BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6d. 

FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 6¢. each ; 
Set of Nine, 1/. 10s. 


ALSO, 
Philosophical Apparatus of every Description. 


Illustrated Catalogue, Sixpence. 


‘DUPRE’S APPARATUS © 
For the 


ESTIMATION OF UREA 


By means of hypobromide. 


HOW & CO.”S STUDENT’S MICRO- 
SCOPE, £5 5s. 


HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO’S GEOLOGICAL DIA- 


GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c. 


Catalogues on Application. 
JAMES HOW AND CO., 
5, St. Bride Street (late 2, Foster Lane), London. 


¢, ©. TISLEY & Co, 
OPTICIANS: 
BROMPTON ROAD, S.W. 


(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, tos. 6d. 


TISLEY’S HARMONOGRAPH, 

For drawirg Lissajous’ and Melde’s figures (graphic drawings of Harmonic 

Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from £3 10s to £21. 


Specimen Curves drawn on card, post free, 3s. per dozen. 


J 


172, 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 1s. 


Price Lists ey Acoustic Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, 








5,600 £1 SHARES (fully paid) in a First- 

. Class Mining Company for SALE, under peculiar circumstances. 

Investors or Speculators can make large profits by buying any portion 

of the above. The owner, going abroud, will sacrifice for immediate 

cash.—Full particulars of Messrs. PAUL and CO., 5, Finsbury 
Chambers, London Wall, London, E.C, 





INVESTMENTS.—Parties desirous of In- 
vesting to advantage, either for a large percentage or rise in price of 
Shares, should immediately communicate with Messrs. PAUL and CO., 
5, Finsbury Chambers, London Wall, London, E.C. 
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CLARENDON PRESS PUBLICATIONS. 


Descriptive Astronomy. A Handbook for the 
General Reader, and also for practical Observatory work, 
With Ng and numerous tables. By G. 
CHAMBERS, -A.S. Third Edition, enlarged, 8vo. 28s 
‘There is much in a har idbook to interest the general reader, w 

the prac tical worker will find an invaluable mass of information on cel 

subjects, besides ample references to astronomical authorities.” —Pad/ 


the 


in Elementary Treatise on Heat, with 
numerous Woodcuts and Diagrams. By BAt FOUR 
STEWART, LL.D., F.R.S., P rofessor of Natural P hilosophy 
_p the Owens College, Manchester. New Edition, Extra 
ap. 8vo. Price 7s. 6d. 
«The publication of this mant ial is exceedingly well: ti saps 
in narro W limits the leading facts an d principles of th ger-t 
i an: for the mastery of the greater portion of ‘the contents only 
requires ordinary intelligence on the part of the reader.” —Sfectato» 


Chemistry for Students. By A. W. WIL- 
LIAMSON, Phil. Doc, F.R.S Professor of Chemis stry, 
University College, London. Third Edition. Extra Feap. 
8vo. Price 8s. 6d. 

**A too rare exe amp! e of what a good elementary text-book in any scier 
cht to be: the language brief, simple, exact ; the arrangemen 
loping in lucid order principles from facts, and keeping theory always 
= m3 a boc k tr at_keey s the reason of the stuc lent 
master details difficult but never without interest.’ 


! Mall 


e ipon observat 
‘ lile he strives to 
—Examiner. 


Exercises in Practical Chemistry. A. 
G. VERNON HARcoURT, M.A., F.R.S., and 2 G. 
MaDAN, M.A. Series I.: Quaiitative Exercises. Second 
Edition. Crown bp cloth. Price 7s. 6. 

‘To the nume ormed throughout the country for the st 
chemistry—with nee to the Science and Art and the Ur 

Examinations omme this little voiume.”—A thenwus. 


Forms of Animal Life. Illustrated 
scriptions and Drawings of Dissections. By G, 
M.D., F.R.S., Linacre Professor of Physiology, 
Demy dvo, cloth, Price 16s, 

students attending classes in our Universities 
.*‘z in their own studies, to all interested in any 
most _earnestly, and 
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certainly 
rlerly Fi wat of 
Geology of Oxford, and the Valley of 
THE THAMES by Joun PHILLIPS, M.A., F.R.S., 
Professor of Geology, Oxford. 8vo, cloth. 1/. 
‘It may be cordially and confidently recommended to all 
the Secondary rocks of E ubdject of interest. 2 
most important contribut ion to the knowledge of the ancient 
of the earth, and ba <a a need which happens just at this time 
} ly felt 


Tasusins. By 


sade Science 


Professor PHILLIPS. With 
Maps, Illustrations, etc. Crown 8vo. 10s. 6d. 
A Treatise on Acoustics. By W. F. DONKIN, 
Savilian Professor of Astronomy, Oxford. 
Price 7s. 6d, 


A., 


2 rown Fe 0, ani 


A Treatise on Electricity & Magnetism. | 
By J. CLERK MAXWELL, M.: F.R.S "Professor of | 
Expe srimental Physics, Saiation” 2 vols. 
1/7, 11s, 6d. 

‘If Professor Maxwell had not already earned a place in the very front 
Ss the phy sicists of the present time, this book would win it fi r him 
‘1 yyposition of the subject, it is characterised by all those excel 

: already had occasion to remark 1 the author's previous 


blidfions.” Atheneunt 


t 
Text-Book of Botany, 
AND PHYSIVLOGICAL. By Dr. JuLius 
Professor of Botany in the University of Wiirzburg. 
lated by A. W. Bennett, M.A., Lecturer on Botany, St. 
Thomas’s Hospital, assisted by W. T. Thiselton Dyer, M.A 
Ch, Ch., Oxford. Royal 8vo, half morocco, 3 - Gd. 
‘The want of a good text-book of Botany, one ould give ¢ 
accurate idea ¢ of the present state of botanical science, has | long been f 
Engl e therefore heartily welcome the f 
translatic o > we feel certain that it will su ‘i 
and be of the g est value to both teachers anc 
OXFORD, printed at the CLARENDON PRESS, and 
published by MACMILLAN AND CO., LONDON, Publishers 
to the Univers'ty. 
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‘“*A most and delicious valuable article.”— 
Standard. 
“‘ The Caracas Cocoa of such choice quality.” 


F R Y , S —Food, Water, and Air, edited by Dr. Hassall. 
CARACAS 
COCOA 


CENTENNIAL PRIZE MEDAL 
AWARDED 
FRENCH HYGIENIC SOCIETY, 4o, Hay- 
market.—Electro-Dosimetric Institution. Treatment of all Chronic 
d incurable by the combined therapeutic methods 
raeve and P. A, Desjardi Hours of Consultation from 
Treatment by correspondence. Mondays, Wednesdays, 


consultations free from 10.30 to 12. Chemical and Medi- 
Depét for Continental Hygienic Productions, 





and Fridays, 
cal Analyses made. 
Medical Belts, &c 

The dosimetric system of medicine is the connecting link placed by Dr. 
Burggraeve between the old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic s: hools 

This syste, which is now well known and much used by doctors in 
Eurepe and South An a, where it is steadily gaining ground, consist~ of 
a trearment that is € seme time convenient, ag:eeatle, and sure. It 
depends upon the the medicine and exa ucti'ude of the 
and is applied to the diseases both chronic and acute 
In a word, it is the realisation of the hopes and researches of the alchemi ists 
of the middle ; : 

These medi s are administered in the form of granules, which are taken 
by all, even children, easily and without the least repugnauce 

This system rejects the ordinary forms of the old Pharmacy—apozemes, 
potions, opiates, electuaries, &c., in short, all the complicated mixture of 
drugs of nauseous odour and taste, respected by the old formularies, 
but which now, 1m the face of the progress of mocern science, have no longer 
the necessity of existence. 

It is, above all, in chronic diseases {(the ‘‘non possumus” 
schools), rheumatism, gout, dyspepsia, liver complaints, affections of tne 
spleen and kidneys, paralysis, s roful a, &c, that the system ot Dr. Burg 

rbined with that of Dr. P. A. Desjardin, gives the most 
Its. 
er ot cures, obtained in a comparatively short time, highly 
value of the electro dosimetric system. 
hronic maladies are ca ised by a diathesis, which 
ze in the vital and nutritive organs, and if, on the 
arefully . electro-magnetic phenc mena, and the 
subtle nature of that agent, which, it it be not life itself, is one of its most 
active and important principles, we easily ne rceive the therapeutic va ue of 
a method which acts directly up »n the vualiiy of the patient, by employing 
those agents which are essentially vital. 

It is thus that in charging the electric currents, which penetrate directly 
into the organism, with molecules of iodine, iron, gold, &c., we can, almost 
instantaneously, soothe pains and +pasms, re-establish or stimulate the circu- 
lation of the fluids, and restore that equilibrium of which heaith is the 
result. 

But it must be unders'ood that for a treatment of this kind a wide experi- 
ence 1s necessary; the usual means of ordinary medicines are utterly 
insufficient, an exciusive attention being demanded for this speciality. 

In establishing the ‘‘ Electro-Vosimetric Institution of London,” we fill 
up a chasm, and thus render a signal service to all doctors, who will 
find with us the readiest and most active concurrence in the treatment ,of 
that unfortunately | class of persons afflicted by chronic_diseases. 


large 


coses, 


1 Causes of 


of the old 


A large numbe 
confirm the therapeutic 

If we con sid er th at c 
always prod uces a chang 


other hand, we consider c 





MEDICINE 


ts a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


IN 8vo, PRICE 6s. 


MUSICAL INTERVALS 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 
With an Account of an Enharmonic Harmonium exhibited at the I 


Coliection of Scientific Instruments at South Kensington, 1°76; als 
an Enharmonic Organ exhibited to the Musical Association of Lon 


BY R. H. BOSANQUET, 
Fellow ot St. Johr 
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MACMILLAN & CO. S PUBLICATIONS. 


A TREATISE on CHE! MISTRY. By aad RoscoE and ScHORLEMMER. 


With numerous Illustrations, Vol. I. The non-Metallic Elements. With numerous Illustrations, and Portrait of Dalton 
engraved by Jeens, 8vo, 215. [Recently published, 


SYSTEM of VOLUMETRIC ANALYSIS. By Dr. E. Fietscuer. Translated 


with Notes and Additions by M. M. PATTISON MUIR, F.R.S.E. With numerous Illustrations. Crown wee 6d. 
ust ready, 


The BARROWS and BONE CAVES of DERBYSHIRE: Notes on; wih an 
Account of a Descent into Elden Hole. By ROOKE PENNINGTON, LL.D., F.G.S. 8vo. 6s. [ Zn‘ > 
The PRINCIPLES of SCIENCE. By Professor STanLey JEvons, F.R.S. New 
and Cheaper Edition, revised. Crown 8vo, 12s. 6d. [Jn a few days. 


The THEORY of EVOLUTION of LIVING THINGS, and Application of the 
Principles of Evolution to Religion considered as Illustrative of the Wisdom and Beneficence of the Almighty. By the Rey, 
GEORGE HENSLOW, M. A., F.L.S. Crown 8vo, 6s. 


A COURSE of PRACTICAL INSTRUCTION m ELEMENTARY BI- 


OLOGY. By T. H. HUXLEY, LL.D., Sec. R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc. Crown 8vo. 6:, 


BY H. CHARLTON BASTIAN, M.D., F.R.S. 
The BEGINNINGS of LIFE: Being some Account of the Nature, Modes 


of Origin, and Transformations of Lower Organisms. In Two Volumes, With upwards of Ioo Illustrations, Crown 
Svo. 2ss. 


EVOLUTION and the ORIGIN of LIFE. Crown 8vo. 6s. 6d. 


BY J. NORMAN LOCKYER, F.R:S. 
ELEMENTARY LESSONS in ASTRONOMY. With numerous _Illustra- 


tions. New Edition. 18mo, 55. 6d. 





The SPECTROSCOPE and its APPLICATIONS. With Coloured Plate *».| 


‘ wm 9-08 » - rki 
numerous Illustrations. Second Edition. Crown 8vo. 3s. 6d. 


CONTRIBUTIONS to SOLAR PHYSICS. 1. A Popular Account of 


Inquiries into the Physical Constitution of the Sun, with especial reference to Recent Spectroscopic Researches. II. 
Communications to the Royal Society of London and the French Academy of Sciences, with Notes. Illustrated by 
7 Coloured Lithographic Plates and 175 Woodcuts. Royal 8vo, cloth, extra gilt, price 315. 6d. 


BY SIR JOHN LUBBOCK, MLP., F.R.S., D.C.L. 
THE ORIGIN AND METAMORPHOSES OF INSECTS. With 


numerous Illustrations, Second Edition. Crown 8vo. 3s. 6¢. 


On BRITISH WILD FLOWERS considered in Relation to INSECTS. 


numerous numerous Illustrations. Second Edition. Crown 8vo. 45. 6d. 


BY ST. GEORGE MIVART, F.RBS. 
Ox the GENESIS of SPECIES. Second Edition, to which Notes have been 


added in reference and reply to Darwin’s ‘* Descent of Man.” With numerous Illustrations. Crown 8vo. 9s. 
The COMMON FROG. With Numerous Illustrations. Crown 8vo. 3s. 6d. 


(NATURE Series.) 


BY PROFESSOR HUXLEY, F.R.S. 
LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper 


Edition, Crown 8vo. 7s. 6d. 


ESSAYS selected from “LAY SERMONS, ADDRESSES, and REVIEWS.” 


Second Edition. Crown Svo. 1s. 


CRITIQUES and ADDRESSES. 8vo. tos. 6d. 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous IIlustra- 


tions. New Edition. 18mo. 4s. 6d. 


AMERICAN ADDRESSES: with a Lecture on the Study of Biology. 


8vo. 6s. 6d. 
MACMILLAN AND CO., LONDON. 





August 30, 1877] NATURE elxvii 


MACMILLAN & CO’S PUBLICATIONS. 


BY PROFESSOR HENRY E. ROSCOE, F.R.S. 
LESSONS in ELEMENTARY CHEMISTRY, INORGANIC and 


ORGANIC. With numerous Illustrations and Chromo-Litho of the Solar Spectrum, and of the Alkalies and 
Alkaline Earths. New Edition. 18mo cloth. 45. 6¢. CHEMICAL PROBLEMS, adapted to the above by 
Professor THORPE, Fifth Edition, with Key. 2s. 
SPECTRUM ANALYSIS. Six Lectures, with Appendices, Engravings, 
Maps, and Chromolithographs. Royal 8vo. 21s. 
CAVE-HUNTING: Researches on the Evidence of Caves respecting the Early 
Inhabitants of Europe. By W. BOYD DAWKINS, F.R.S., &c., Lecturer in Geology at Owens College, Manchester. With 
Coloured Plate and Woodcuts. 8vo. 215. 


An ELEMENTARY TREATISE on MUSICAL INTERVALS and TEM- 


PERAMENT. With an Account of an Enharmonic Harmonium exhibited in the Loan Collection of Scientific Instruments, 
South Kensington, 1876 ; also of an Enharmonic Organ exhibited to the Musical Association of London, May, 1875. By R. 
H. Bosanquet, Fellow of St. John’s College, Oxford. 8vo. 6s. 

ELEMENTS of EMBRYOLOGY. By Micnaet Foster, M.D., F.R.S., and 


F. M. BALFOUR, M.A. With numerous Illustrations. Part I. Second Edition. Crown 8vo. 7s, 6d. 


The FORCES of NATURE: A Popular Introduction to the Study of Physical 
PHENOMENA. By AMEDEE GUILLEMIN. Translated from the French by Mrs) NORMAN LOCKYER; and 
Edited, with Additions and Notes, by J. NORMAN LOCKYER, F.R.S. Illustrated by 455 Woodcuts. Cheap Edition, in 
18 Monthly Parts, price Is. each. Parts I. to V. now ready. 

The APPLICATIONS of PHYSICAL FORCES. By A. Guitutemin.  Trans- 
lated from the French by Mrs. LOCKYER, and Edited with Notes and Additions by J. N. LOCKYER, F.R.S. With 
Coloured Plates and numerous Illustrations. Imperial 8vo, cloth, extra gilt. 36s. 

FIRST FORMS of VEGETATION. By the Rev. Hucu Macmitian, LL.D., 
F.R.S.E. Second Edition, corrected and enlarged, with Coloured Frontispiece and numerous Illustrations, Globe 8vo. 6s. 

The ROMANCE of ASTRONOMY. By R. Katiey Mitier, M.A., Fellow and 
Assistant Tutor of St. Peter’s College, Cambridge. Second Edition, revised and enlarged. Crown 8vo. 35. 60. 

| yTRONOMICAL MYTHS. Based on Flammarion’s “ The Heavens.” By 
JOHN F. BLAKE, With numerous Illustrations. Crown 8vo. 9s. 

FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By Jostau P. Cooke, 
Jun., Ervine Professor of Chemistry and Mineralogy in Harvard College. Third edition, revised and corrected. Crown 8vo, 12s. 

The TRANSIT of VENUS. By Georce Forses, B.A., Professor of Natural 


Philosophy in the Andersonian University of Glasgow. With numerous Illustrations, Crown 8vo, 3s. 6d. 


BY FRANCIS GALTON, F.R.S. 
HEREDITARY GENIUS: An Inquiry into its Laws and Consequences. Demy 


Svo. 125. 
ENGLISH MEN of SCIENCE: Ther Nature and Nurture. 8vo. 8s. 6d. 
An ELEMENTARY TREATISE on STEAM. By Joun Perry, B.E., 


Whitworth Scholar, &c., Late Lecturer in Physics at Clifton College. With numerous Woodcuts, Numerical Examples, and 
I:xercises, i8mo. 45. 6d. 

ELEMENTS of PHYSICAL MANIPULATION. By E. C. PICKERING, 
Thayer Professor of Physics in the Massachusetts Institute of Technology. Part I., medium 8vo, 10s. 6¢. Part II. 10s. 60, 

The THEORY of the GLACIERS of SAVOY. By M. Le CuHANoINE RENDv. 

. Translated by A, WELLS, Q.C., late President of the Alpine Club. - To which are added the Original Memoir and Supple- 
=nentary Articles by Professors TAIT and RUSKIN. Edited with Introductory remarks by GEORGE FORBES, B.A. 
*rofessor of Natural Philosophy in the Andersonian University, Glasgow. 8vo. 7s. 6d. 

The KINEMATICS of MACHINERY. Outlines of a Theory of Machines. 
By Professor A. REULEAUX. Translated and Edited by A. B. W. KENNEDY, C.E., Professor of Civil and Mechanical 
Engineering, University College, London. With 450 Illustrations. Royal 8vo. 20s, 

The THEORY of SOUND. By Lorv Rayteicu, F.R.S., formerly Fellow of 
Trinity College, Cambridge. Vol. I. 8vo. 12s, 602. 

OUTLINES of COSMIC PHILOSOPHY, based on the DOCTRINE of 
EVOLUTION, WITH CRITICISMS ON THE POSITIVE PHILOSOPHY. By JOHN FISKE, M.A., LL.B., 
formerly Lecturer on Philosophy at Harvard University. 2 vols. 8vo. 255. 


MACMILLAN AND CO., LONDON. 
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TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its’ simplest form 
(price £3 3s.) will determine true time to within two seconds. Short illustrated Pamphlet post free upon 


application. - 
E. DENT & CO. 


MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY, 
61, STRAND, AND 34 ROYAL EXCHANGE, LONDON, 
(FACT@RY—GERRARD STREET.) 











BISCHOF’S SPONGY IRON FILTER 


AS NOW SUPPLIED TO J 


HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


Ue Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
SSS water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
——_= of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
ee 1 Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Zimes, February 1, 
1877, the Evening Standard, February 2, 1877, &c. 
— ‘Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
‘ Seeey passed out with the water.”—Leport of Roval Commission, p. 220. 


: NO CHARCOAL IN THE SPONGY IRON FILTER. 


Yl 


af 
d 
4 





BN NS Ser |~ EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPOT, ~ 


505, OXFORD STREET, LONDON, W.C., or Post Free. 








NEARLY READY, CROWN S8vo. | s 


THE MORPHOLOGY OF THE SKULL. 


By Prof. W. K. PARKER, F.R.S., and G. T. BETTANY, M.A. 


Turis work contains anatomical descriptions of seven principal types of skull at definite stages of 
development, from the first appearance of cranial elements to the attainment of the adult condition. Thus 
all the important parts are traced through their successive transformations. Concise summaries are also given 
of nearly every stage, as well as more extended reviews of the course of development of particular forms. 
A preliminary chapter furnishes a groundwork of vertebrate embryology, with especial reference to the head. 
The most important morphological facts in the cranial structure of other vertebrates than those selected as 
types are brought together in appendices to the chapters. Finally a detailed estimate isgiven of our present 
knowledge of the skull, and some theoretical questions, including the bearing of the investigation on evolution, 
are dealt with. The book is illustrated with 86 woodcuts, nearly all from Prof. Parker's drawings. 


London: MACMILLAN & CO. 





Lately published, in 8vo, price 12s. 6¢., VoL. I. ot 
y FF 
THE THEORY OF SOUN >: 
BY 


LORD RAYLEIGH, F.RS.,, 
Formerly Fellow of Trinity College, Cambridge. 
MACMILLAN AND CO., LONDON. 


Printed by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Offize, 22, Bond Street, New York.—Tuurspay, August 30, 1877. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘To the solid ground 
wi Nature trusts the mind which builds for aye.”,—WoRDSWORTH 


No. 410, \ VoL. 16) _ THURSDAY, SEPTEMBER 6, Bl __ [PRICE $5 PER ANN. 





Registered asa eeeie at oe General Post Office.) {All Rights are Reserved. 


BROWNING'S eee 


SCREEN SPECTRUM [ APPARATUS. 
Ri 


Improved Electric Camera, with 4} inch condensers, the 








body of brass, bronzed, with two nozzles specially arranged 
for exhibiting spectra or diagrams on the same screen, 
without shifting the lantern or re-arranging the apparatus. 
Large size Electric Regulator for the above, to work with 
from 25 to 50 Grove’s or Bunsen’s cells. Two extra-sized 
Bisulphide of Carbon Prisms. Prism Stand and Cover, 
adjustable for height with clamp motions, Large Con- 
densing Lens on Brass Stand, adjustable for height. 
Revolving Diaphragm. Rotating Carbon Holder. Maho- 
gany Case containing set of metals and salts for burning 
in the Electric Arc, with carbon crucibles, pliers, and 6 feet 
of carbon rods, &c., for the large regulator. Battery of 
40 quart Bunsen’s Cells in four varnished Oak Trays. 


° = Price of the Set of Apparatus Complete . . £5000 
BROWNING’S New Lantern Microscope 
adapted forthe above ...... £5100 


Illustrated Catalogue of ieneihiatinn s, with coloured Chart of 
Spectra, and practical instructions for the use of the 
Chemical Spectroscope, the Tele-Spectroscope, the Micro- 
Spectroscope, and Screen Spectrum Apparatus. Frice 
One Shelling and ee oe By Post, Eighteen Stamps, 


Manin 


{ 
ae 


—_—_—_—_ a 


— 





JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &c., &c. 
63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C 
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UNIVERSITY COLLEGE (LONDON) 
SCHOOL. 


Head-Master—H. Weston Eve, M.A, 
Vice-Master—E. R. Horton, M.A. 


The School will reopen for New Pupils on TUESDAY, September 25, at 
9.30 A.M ‘he School Session is divided into three equal Terms. Fee, 
73 8s per Term, to be paid at the beeinn ng of each Term 

Disc pline 1s maintained w.thout corporal punishment or impositions. A 
Playground of about two acres in extent, including severa! Fives’ Courts 
and a Gymeasium, ts attached to the school. 

I'he School 15 close to the Goer Street Station of the Metropolitan Rail- 
way. and only a few minutes’ walk from the termini of the North Western, 
Midl nd, and Great Northern Railways. Season Tickets are granted at 
half price to pupil. attending the School. 

Prospectuses containing full information may be obtained at the office of 


the College 
TALFOURD ELY, M.A., Secretary. 





UN IVE RSITY COLLEGE, LONDON. 
The GOLDSVID PROFESSO®* SHIP of GEOL OGY 
c seq ence of the resg: ation of P. f Morris. Aun Endowment of 432 
pera num is attached t the Chair Applications for the ap; ontment wil 
be re ceived on or b fcre Oct ber 1, at the office of the College, where 
urther infor. ation may be obtamed. 


TALF )URD ELY, M.A., 


ST. 


is Vacant. in 


Secretary. 


THOMAS’ S HOSPITAL, 
ALBEKT EMBANKMENT. 


The SESSION, 1877 and 1878, will commence on MONDAY, October 1. 
Two Entrence science Scholarship. of £60 aud £40 will be awarded to First 
Years students in ¢!ctober, after an txamination in Botany, Chemistry, 
Physics, and Zovlogy similar to the Preli..inary Scientific of the london 
University. Special lasses are held durng the year to prepare Studenis 
for the 1st M.B and Preliminary Scienufic of the University of London, 

ompesing Anatomy, Botany, ( hemistry, Comparative Anatomy, Matera 
Phy iology; and there are Private Classes tor 
Matr culation and other txamsmations Ail these Classes may be atteavied 
without estering for the r gular course of study 
Prospectus apply to the secretary 


Me ca, Physecs, av 


W VM.ORD, MB, Dean 


B w, Gli LEs SPIE, M D., Secretary 


OWENS COLLEGE, ‘MANCHESTER. 


Principac—J. G. GREENWOOD, LL.D. 
DEAN OF THE MepicaL Scuo0t—ARTHUR GAMGEE, M.D, F.R.S. 


WINTER SESSION. 
.ARTHUR GAMGEE, M D.. F.R.S 
_2"°'MORRISON WATSON, M D., F.R.S.E. 
-W.C. WIL LIAMS DN, RS S 
«HENRY ROSCOE, 
¢. S¢ HORLE MMER F nis 
-WILLIAM ROBERTS, M.D.. 
ve oth. E, MORGAN, M.D,, MA, 
-. EDWARD LUND, F.R.CS 
w.. SAMUEL M. BRADLEY. F.R.CS. 
and) HE NRY SIMPSON, M D. 
«(JULIUS DRESCHFELD, M.D. 


The PHYSICIANS to the ROYAL 
| FIRMARY. 

The SUKGEONS to the 
FIRMARY, 


and Histol gy 
Jes riptive 


Co ymparative ‘Anatom: 
Chemistry. ‘ 
Orgamec Che mistry. 
Chinical Medicine 
Principles and Pract 
Meuicine . 
Surgery ... 
Practical Surg ry 
General Pathology 
Morbid Anatomy ..... 


, 
. Ph. D., F.R.S. 
F.R.C P. 
F R.C.P. 


Hospital Instruction... ......)- 


ROYAL 


kK SESSION, 
THORBURN, M.D. 


ER SOMERS, M.R.C.S. 
JOHN LEECH, M. wv. 


M D., M.A, 


Materia ‘i 


tpeulics 


uw ALEXAN 
DANIEL 
‘ ARTHUR RANSOME, 


Th ‘ 
Me:tical Jurispruden 
Public Heaith 
ectical =Morbid s 
— ~ “JULIUS DRESC HFELD, M.D. 
O; hekeions lox ¥ -TH MAS WINDSOR, M.R.C.S. 
Practical Chemistry ENRY EE. ROSCOE, F.R.S. 
RNIN eli sev cisstnsantinssns ee WILLIAMSON, F.R.S., 


ASSISTA 


ARALOORY i00 000 000 000000 eve coneee 
Phy sidlogys-+.cesseceseeecereesee 


r Lecri RERS AND DEMONSTRATORS, 


ALFRED H. Y.)UNG, M.B. 
JOHN PRIESTLEY. 


The lectures in Anat omy, Physiology, and Chemistry are recognized by 
the University of Ex 

for six months, will « 

University fi vr the M B. 
The NEXT SE SSION » Ww = 4 COMMENCE on the tst Octol 
Prospectuses of the several 


Cornish, and « 


er. 
Departments may be obtained from Mr. 
ther Booksellers in Manchester, and at the College. 


J. HOLME NICHOLSON, Registrar, 


For Particulars and | 


linburgh, and attendance upon any two of these courses | 
unt as one of the Winter Sessions required by the | 


KING’S COLLEGE, LONDON. 
SCIENCE DIVISION. 


This Division is established with a view to meet the requirements of the 
new regulations for the B.Sc. and Prel. Sc. Examinations of the University 
of London, of the Indian Civil Service, the Indian Public Works Depari- 
ment. and other Science Examinations. 

Students will be admitted on Tuesday, October 2. 

The course of instruction includes Mathematics Mechanics, the Physical 
L aboratory, Chemistry, the Chemical Laboratory, Zoology, Botany, Prac- 
tical Biology, and Geology. 

For the pro-pectus apply, persona!ly or by post card. to J. W. Cunning. 
ham, Esq., King’s College, !.ondon, and letters may be addressed on the 
subject to Prof. W. G. Adams. 


KING’S COLLEGE, LONDON. 
MEDICAL DEPARTMENT. 


The INTRODUCTORY LECTURE will be given on Monday, Oct. 1, 
by Professor UISTER, F R.S, at 4PM 
The following Entrance Sch¢ olarships will be given in October next, 
viz _ 
Four on the Warneford Foundation—viz., two of £75, and two of £50, for 
previous education in General Literature and Science. 
One by the Clothworkers’ Company of £100 for proficiency in science 
only 
Busing the ensuing Session there will be awarded five Medical Scholar- 
ships —viz.. one of £80, one of £30, and three of £20, tor professional pro- 
ficiency. One for Chemisiry, of £40; one of £50, for Resident Students 
only : and two -ambrooke Kegistrarships of £50 each. 
Endowed prizes of the value of 50 guiaeas, and College prizes of the 
value of £60 are awarded annually 
or pro pectu-es apply, personally or by post card, to J. W Cunninghain, 
Esq., King’s College, London. Letters requiring further information may 
be addressed to Protessor Bentley, Dean of the Department. 





QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R S. ; Dr. Frankland, F.R.S. 
f.R.S. Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R. 3.3 
* R.S.; Dr. Wilhamson, F R.S 

The Autumn Term commences Tuesday, September 2sth. 

- WILLMURE, Principal. 


FRENCH HYGIENIC SOCIETY, 40, Hay- 


market.—Electro-Dosimetric Institution. Treatment of all Chronic 
Diseases pronounced incurable by the combined therapeutic methods 
of Drs. Burggraeve and P. A, Desjardin. Hours of Con-ultation from 
3 to 5 pm. Treatment by correspondence. Mondays, Weduesdays, 
and Fridays, consultations free from 10.30 to 12 Chemical and Medi- 
cal Analy-es made. Depét for Continental Hygienic Productions, 
Medical Belts, &c. 


The dosimetric system of medicine is the connecting link placed by Dr 
3 irggraeve between the old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic s hools. 

is system, which is now well known and much used by doctors in 
Europe and South America, where it is steadily gaming ground, consists of 
a treatment that is at the s.me time convenient, agreeable, and sure. It 
depends upon the purity of the medicine and exactitude of th- doses, 
and is applied to the nature and causes of diseases both chronic and acute. 
In a word, it is the realisation of the hopes and researches of the alchemists 
of the miadle ages. 

These medicines are administered in the form of granules, which are taken 
by all, eve: children, easily and withcut the least repugaance. 

This system rejects the ordinary forms of the old vharmscy—apozemes, 
potions, opiates, electuaries, &c.. in short, ail the complicated mixture of 
drugs of nauseous odour and taste, respe sted by the old formularies, 
bu: which now, in the face of the progress of mocern -cience, have no longer 
t emcess:'y O existence 

It 1s, above ail, in chronic diseases (the “non possumus” of the old 
schoo s), rheumatism gout, dyspepsia, hver complaints, affe tions of the 
spleen and kioney-, p«ralysis, s:rofula, &c , that the system ot Dr. Burg 
gr-eve, combined with that of Dr. P. A. Desjardin, gives the most 
rema kable results. 

A large number or cures, obtained in a comparatively short time, high!y 
confirm the therapeutic value of the elec’ro dosimetric system. d 

If we consicer thst chrome maladies are caused by a diathesis, which 
always produces a change in the vital and nutritive organ-, and if, on the 
other hand. we consider care‘ully the erect/O-magnetic pheno mena, and the 
subtle nasure ot that agent, whch, i: it be not life irself. is one of its most 
active and important principl:s, we easily perceive the therap utic va ue of 
a method wh ch acts directly up »n the vualiiy of the patieny, by employing 
tho-e agents which are e-seutialiy vital. 

It is thus thet in chargin: the electric currents, which penetrate directly 
into the organism, with molecules ot iodine, iron, gold, &c., we can, almost 
instantaneously, soothe pains and spasms, re-establish or stimulate the circu- 
lation of the fluids, and restore that equilibrium of which health is the 
| result. ‘ 

But it must be understood that for a treatment of this kind a wide expet!- 
ence 1s necessary ; the usual means of ordinary medicines are utterly 
| insufficient, an exciusive attention being demanded for this speciality. 


; Dr. Roscoe, 
Dr. Voeicker, 





“« 





In establishing the ‘‘ Electro-Dosimetric Institution of London,” we ‘i!! 

up a chasm, and thus render a signal service to all doctors, who will 

| find with us the readiest and most active concurrence in the treatment of 
| hat unfortunately large class of persons afflicted by chronic diseases. 
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ROYAL SCHOOL OF MINES. 
DEPARTMENT OF SCIENCE AND ART. 


During the Twenty-seventh Session, 1877-78, which will commence on the 
ist of O-tober, the following COURSES of LECTURES and PRACTI- 
CAL DEMONSTRATIONS will be given :— 


. Chemi-try. By E. Frankland, Ph. D -R.S 
Merallurzy. By ow pers M.D., KS 

. Natural History. « i. Huxley, L L.D., F.R.S. 

. Mineralogy. \ By Ww Fino’ " Seayth, M. A., F.R.S., 
Mining. hairmas 

Geology. B By John W. Ag ‘ F_R.S. 

. Apr lied Mec hanics. By M. Goodeve, P. A. 

Phys sics. By Frederick G eile Ph.D., F.R.S. 

9. Mechanical Drawing. By Rev. J. H. gn uw, M.A. 


rhe Lecture Fees for Students desirous of becoming Associates are £30 
in one sum, on entrance, or two annual payments of £20, exclusive « of the 
Laboratories, 

Tickets to separate Courses of Lectures are issued at £3 and £4 each. 

Officers in the Queen’s Service, Her Majesty's Consuls, Activg Mining 
(gents, and Managers, may obtain Tickets at reduced prices. 

Science Teachers are also admitted to the Lectures at reduced fees. 

For a prospec'us and information apply to the Registrar, Royal School of 
Mines, Jermyn Street, London, S.W. 


Out w bw 


on 


TRENHAM REEKS, Registrar 


CHE MISTRY, MINERALOGY, MINING, 
PHYSICS, &c., tanght i in Classes or to Private Pupils, by a successfu 1 
Teacher, Exhibitior er, and Medallist. Terms moderate.—CueEMicvs, 
City News-rooms, Ludgate Circus, E.C. 


BOTANY & ELEMENTARY ZOOLOGY. 
—An OXFORD GRADUATE can take Classes in the above in 
Ladies’ Schools, and otherwise, in Town this coming Term. Pro- 
og on application. Address, W. P. JAMES, 9, Belvedere Place, 








An OXFORD. UNDERGRADUATE, 


Science Scholar of his College, a” coach Pupils in Biology, Physics, 
or Geology, until October.—A. K. C., 8, Craven Terrace, Bayswater. 


CHEMISTRY, PHYSICS, | CRYSTALLO- 
GRAPHY.—Tuition and Lectures given in London by a Graduate of 
Oxford, First-Class-Man in Natural Science. Terms moderate.— 
Address, R. S. T., Nature Office. 








TUITION and LECTURES given in Prac- 
tical Chemistry, Metallurgy, Physics, Physiology, and Geology, in 
Birmingham or district, by First Honours Man.—Address A. H. 
Hiorvs, 40, Summer Hill Street, saagnam, 

WANTED, ina 2 beautiful situation in n North 
Wales, a TUTOR for a Boy of Fifteen. Scientific man preferred.— 
Address, stating qualifications, salary, age, &c., to P., Barn Elms, 
Barnes, London, S. W. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
upon the Principles of Stcechiological Medicine, by 


JOHN FRANCIS CHURCHILL, M.D., 


With an Appendix on the Direct Treatment of Respiratory Diseases 
(Asthma, Bronchitis, &c ) by Stoechiological Inhalants. And Reports ot 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- 
serend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, Tirifahy, Lanzi, 

Fab bri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 


London : LONGEANS & Oo. 


IN 8vo, PRICE Pe 


MUSICAL INTERVALS 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 


With an Account of an Enharmonic Harmonium exhibited at the Loan 

Collection of Scientific Instruments at South Kensington, 1876 ; also of 

an Enharmonic Organ exhibited to the Musical Association of ‘London, 
May, 1875. 


BY R. H. BOSANQUET, 


Fellow of St. John’s College, Oxford. 
MACMILLAN anp CO., London. 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, Entomology, and every branch of Microscopical Science. D. 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student’s Microscope, with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N- 





ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER. at the Royal 
Polytechnic, or 44, Berners Street, 

The Summer Term commences Friday, May ta 


To ducteanine and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Natures last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
particulars of Subscription may be obtained by writing to THomas FLoyp, 
Esq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


CASTL E TON, DERBYSHIRE, 
GEOLOGY. 
JOHN TYM’S Educational Collections can- 


not be excelled in accuracy and cheapness, 100 Fossils, Rocks, and 
Minerals (specially arranged to illustrate elementary works on geology), 
16s. 150 for £1 7s. 6d (superior), 200 for £2 2s. School Museums 
should purchase his 1 Palzolithic and Pleistocene Collection. 





Catalogues post free. 





THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES, 


Illustrative of Mineralogy, Palzontology, Petralogy, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 
Whiskin Street, London, E.C. 


25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in caleet, 
do. to illustrate the Rev T.G. Bonney’s ‘‘ Elementary Geology 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6c. ; s do. British “te 
do., 2s. 6d. ; ; 25 do. Earthy Minerals, do., 2s. 6d. ; . Metallic Minsesls, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6d. ; 25 do. ng oe 2s. 6d. ; 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B. -P.O. O. 
or — must carers accompany all orders. Trade 5 


2s. 6d. ; 25 


LONDON CLAY FOSSILS from SHEPPY. 


Fruits, Bones, Shells, Crustaceans, &c.; roo unnamed, or 50 named 
Specimens (25 or more Species), 5s. Carriage paid to London.—W. H. 
SHRUBSOLE, !sheerness-on-Sea. 





The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 
Unso.icitep Testimony.—‘‘I am much pleased with the fossils.” 
JOHN N. DUFTY, 
Head Master. 


Grammar S chool, Tuxford, 
30th M: ay, 1877. 


GEOLOGY. —In the Preface to othe Student’ s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“ As it is impossible to enat ble the reader to recognise rocks and mine- 
ral s at sight by aid of verbal descmptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
+ oe Mr. TENN ANT (r49, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 
roo Specimens, in Cabinet, with 3 TrayS s+ ss» o- £2 2 
200 Specimens, in Cabinet, with 5 Trays .. se «» 5 5§ 
300 Specimens, in Cabinet, with 9 Drawers = «%. ws 10 10 
400 Specimens, in Cabinet, with 13 Drawers ° ee 
More extensive Collections at 50 to 5,000 Guineas each. 


5,600 £1 SHARES (fully paid) in a First- 


Class Mining Company for SALE, under peculiar circumstances. 
Investors or Speculators can make large profits by buying any portion 
of the above. The owner, going abroud, will sacrifice tor immediate 
eash.—Full particulars of Messrs. PAUL and CO., 5, Finsbury 
Chambers, London Wall, Lenden, & E.G 





INVESTMENTS. —Parties desirous of In- 
vesting to advantage, either for a large percentage or rise in price of 
Shares, should immediately communicate with Messrs, PAUL and CO., 
5, Finsbury Chambers, London Wall, London, E.C, 
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Lately published, Third Edition. 


ADITUS FACILIORES: An Easy Latin 


Construing Book, with Complete Vocabulary. By A. W. POTTS, 
M.A., LL.D., Head Master of Fettes College, Edinburgh, and some- 
on a? of St John’s College, Cambridge : and the Rev. C. DAR- 
NEUL, M.A., Head Master of Cargilfield Preparatory School, Edin- 
burgh, a late Scholar of Pembroke and Downing Colleges, Cambridge. 
Fcap. 8vo. 39. 6d. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


PROFESSOR ALLEYNE NICHOLSON’S 


CLASS-BOOKS 
NATURAL HIST ORY. 


1. 
OUTLINES of NATURAL HISTORY for 


Beginners ; being Descriptions of a Progressive Series of Zoological 
Types. With 52 Engravings. 15s. 6d. 


II. 


INTRODUCTORY TEXT-BOOK of ZOO- 
LOGY, for the Use of Junior Classes. A New Edition, Revised and 
Enlarged, with 156 Engravings. 3s. 


IIl. 
TEXT-BOOK of ZOOLOGY for the Use of 


Schools. Second Edition, Enlarged. Crown 8vo, with 188 Engravings 
on Wood. r, 

; IV. 

A MANUAL of ZOOLOGY, for the Use of 
Students. With a General Introduction on the Principles of Zoology. 
Fourth Edition, Revised and Enlarged. Crown 8vo, pp. 732, with 300 
Engravings on Wood. 12s. 6d. 


v. 
The ANCIENT LIFE-HISTORY of the 


EARTH. An Outline of the Principlesand Leading Facts of Palzon- 
tolozical Science. With a Glossary and Index. Crown 8vo, with 270 
Engravings. tos. 6d. 


7h 


A MANUAL of PALEONTOLOGY, for | 


the Use of Students. With a General Introduction on the Principles of 
Palzontology. Crown 8vo, with upwards of 400 Engravings. 15s. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 





PAGE’S 
TEXT-BOOKS OF GEOLOGY 


PHYSICAL GEOGRAPHY. | 


1 
INTRODUCTORY TEXT-BOOK of GEO-| 


LOGY, With Glossarial Index and Engravings. ‘Tenth 
Crown 8vo. 2s. Gd, 


Edition. | 


li. 


ADVANCED TEXT-BOOK OF GEO-| 
LOGY, Descriptive and Industrial. With Glossary of Scientific ‘Terms 
and numerous E igravings. Sixth Edition, Revised and Enlarged. 


Crown 8vo. 7s 


il, 
INTRODUCTORY TEXT-BOOK of PHY- 


SICAL GEOGRAPHY. With Sketch-Maps and Illustrations. Eighth 


Edition. Crown 8vo, 2s. 6.2, 


IV. 
ADVANCED TEXT-BOOK OF PHYSI- 
CAL GEOGRAPHY. With Engravings. Second Edition. 5S. 
WILLIAM BLACKWOOD & SONS, Edinburgh and Lendon. | 





THE MICROSCOPE 
MEDICINE. 


IN PRACTICAL 
By LIONEL S. BEALE, M.B., F.RS. 


The Fourth Edition will be ready in October. Two Hundred Pages and | 
Thirty Plates have been added to this Edition, and the work has been | 
revised throughout. 


London ; 


: J. & A. CHURCHILL, New Burlington Street. 


BRYCE M. WRIGHT'S LATEST ARRIVALS. 


MINERALS.—Rittingerite, Schréckeringite, Rogersite on 
Samarskite, Native Silvers from Kingsberg, Phenakites, &c. 

GEMS.—White Aquamarines, Cut Green Garnets, Peridots, 
Opals (black), &c. 

SHELLS.—New Volutes from Japan, Phorus conchologius, 
Fusus Pagodus, &c. 

STONE IMPLEMENTS. —Collection of M. 
Beaumont. 

N.B.—The unique White Aquamarine being disposed of, is no 

longer on view. 


BRYCE M. WRIGHT, F.R.GS., &c., 


GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


Elie de 


99, 








THE STUDENT'S NUMBER OF THE 
MEDICAL EXAMINER, 


Just published, price 4d. 


The Student’s Itinerary. 

Metropolitan Schools pen Hospitals. 

Provincial Schools. 

Lists of Text Books aud Reviews of Books. 

Chemistry, Anatomy, Physiclegy, Histology, Materia Medica, 
Therapeutics, Medicine, 
Anatomy. 


MEDICAL EXAMINER OFFICE, 40, Bedford Street, Covent Garden. 


and 
Surgery, Obstetrics, Pathology, and Morbid 


NEW ELEMENTARY BOOK ON PHYSICS, BY PROFESSOR 
EVERETT. 


Just published, with numerous Woodcuts, 16mo, cloth, 3s. 6d. 


ELEMENTARY TEXT-BOOK OF PHY- 
SICS. By J. D. EVERETT, D.C.L., F.R.S.E., Professor of Natural 
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Philosophy in Queen’s College, Belfast, Translator and Editor of - 


Deschanel's ‘‘ Natural Philosophy,” &c. 


** This excellent little work is admirably adapted to the wants of teachers 
who really desire to give their students a solid ground-work in the principles 
| of physical science.”—Pofular Science Review. 


BLACKIE & SON, Paternoster seer 


¥OURTH EDITION. 


London : 





| Illustrated by 760 Wood Engravings and Three Coloured Plates, and accom- 


panied by a Series of Problems, medium 8vo, cloth, 18s. 


DESCHANEL’S NATURAL PHILOSO- 
PHY : an Elementary Treatise. ar ee and Edited, with extensive 
Additions, by J. D. Evarert, D.C.L, F.R.S.E, Professor of Natural 
Philosophy in Queen’s College, B a 


Also, separately, in Four Parts, limp cloth, 4s. 6d. each. 
Part I. MECHANICS, HYDROSTATICS, and PNEUMATICS, 
Pe I HEAT 
» 18. Bh ECTRICITY and MAGNETISM. 
» IV. SOUND and LIGHT. 

“ Systematically arranged, clearly written, and admirably illustrated, it 
forms a model work for a class in experimental physics.”—Saturday 
Review. 

London: BLACKIE & SON, Paternoster ne 


pen published i in 8vo, 10s. 6d. 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 


** We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


** An able and exhaustive inquiry.”—Pudlie Health. 


“* A book of a very high order of merit. We cordially recommend it to 


| all. It is a book that is tull of suggestions, and one which all physicians who 


clamn to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘* Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be grateful to Dr, Maclagan 
for showing the actual position of the advocates of the germ theory at the 
present time."—London Medical Recora. 


MACMILLAN & CO., London, 





| WANTED.—Clean Copies of NATURE, 
No. 56.—Address NaturRg Office, 29, Bedford Street, 


Strand, W.C. 


ms 
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“NATURE.” 


Published every Thursday, price 4d. 


SUBSCRIPTIONS, Post free: Annual, 18s. 62. 
gs. 6d. Quarterly, 55. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 21s. each. 

Volumes XI., XII., XIII., and XIV.,cloth, price ros, 6¢. each 

Cloth Cases for binding all the volumes, price Is. 6a. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at the 
Office. 


Half-yearly, 


CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 2s. 6d.; 9d. ber line after. 
 @ 
18 6 
I5 0 
fo) 
fe) 


One-eighth page, or quarter column as « @ 
Quarter page, or haifacolumn. . iv « & 
Half a page,oracolumn ...+. on 2 2 
Whole page ..  « 6 

Advertisements must be sent to the Office before 12 


on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C. 


5 
6 
o'clock 





JAMES WOOLLEY, ‘SONS, & co., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS. AND REAGENTS 


For Lecture and Class D y Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 


Price Lists on nnunaneies 





DUPRE’ Ss APPARATUS | 


For the 


ESTIMATION OF UREA 


By means of hypobromide. 
HOW & CO.”’S STUDEN!’S MICRO- 
SCOPE, £5 5s. 
HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO.”S GEOLOGICAL DIA- 


GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c. 


Catalogues on Application. 
JAMES HOW AND CO., 


Bride Street bee 2, Foster Lane), 


So St. London. 


NOTICE TO SCIENCE TEACHERS, 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appoiniments, at the 
Special Rate of 1s. 6d. for one insertion, or 38. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE; 29, BEDFORD STREET, STRAND, W.C. 





Ny KV" 
S S 
PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES. 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 


- MOTTERSHEAD AND CO. 


(Scanden Paine, and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL). 





Bottles, Pure Chemicals, &c., post 
iree. 


Price Lists of Apparatus, 


Carriage allowed to any railway station in England upon orders 
to the value of 40s. and upwards. 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


LIGHTNIN CONDLCLORS 


Experience, accumulated since the ame of Benjamin Franklin, proves 
sonclusively that a Conductor made of Copper of adequate size is the t est 
» al) appliances for the protection of every description of building trom the 
destructive effects of lightning. 





NEWALL & CO’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is apphed co all kinds ot Buildings and Shipping w ail) parts of the wor'd 
with unvarying success, is the most Reliable, most Effecnve, and Cheapest 
‘onductor ever oftered to the public. 

It is simple in its application, no imsulators beimg requirea, and it costs 
mly one shilling per foot for the standard size, which is safe in any storm 


R. 8. NEWALL & CO., 130, STRAND, W.C 
36. WATERLOO ROAD, LIVERPUOI 
68, ANDERSTON QUAY GLASGOW 
MANUPACTORV—GATESHEAD-ON.TYNE 


— MICROSCOPES, OBJECTIVES, &. 
CHIBIIION, PHILADELPHIA, U.S.A 


CENTENNIAL EXHIBITION, 


The Medal anc Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Fully Illustrated Conslngse ont = ~ 9 gma by Post, 6 Stamps. 
ailed abroad free, 
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W. LADD & CO. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 85. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 

BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6d. 

FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 6d. each ; 
Set of Nine, 17. Ios. 

ALSO, 

Philosophical Apparatus of every Description. 





Illustrated Catalogue, Sixpence. 


6, TISLEY & 
' OPTICIANS, ~ 
172, BROMPTON ROAD, s.w. 


(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force 


GALTON’S WHISTLES 


For testing the limits of audible sound, ros. 6d. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ anc Melae’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from £3 10s to £21. 


J 


Specimen Curves drawn on card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visib y svlio figures of wave motious, each 18. 





Price Lists 0) Acoustic Apparatus with Drawings and Description of the 
Harmonograph, Post Free, 2d. 








RUPTUKES —BY ROVAL LETTERS PATENT 


WHITES MOUOC-MAIN LEVtkK TRUSS 


x s allowed by upwards of 500 Medica) Men to be the most effec 
tive vention w che curative ceatmemt of Herma The use o 
a ster! spring, so often hurttul um its effects, is here avoided 
soft bandage being worn round the boay, while the requisit: 
‘esistig power is supplied by the MtXC-MAIN PAD an 
PAI bNi LEVER. fitting with so much ease and closenes 
that « cannot be detected and may be worn dunng sleep. A 
descriptive circular may be had, and the Truss (which cannot 
ail to fit) forwarded by post, on the circumference of the body 
# inches beiow the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Sate Truss 16s., 215., 26s. 62., ag 6a. Post 





ouble 31s. 6d. -y and sas 
= Umbilical 42s and pig . 


Post Office Orders to be made payable to John White, Post Office, Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPsS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawr 
on over an ordinary stocking. Price 4s. 6d., 7s.6a. 10s., and 16s. each. 

Postage free. 


: JOHN WHITE, Manufacturer, 228, Piccadilly, London, 


The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS, 
Monthly, Price Fourpence. Edited by P. L. SimMONpDs. 
- ag & CO., FATERMOSTER ROW. 
vertisements, Subscriptions, an icati dressed 
to the Proprietor, P. L. SIMMONDS, a9, Ct ng al dig 
A CERTAIN 


HOLLOWAYS OINTMENT |emsmees 


For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMAPISM, and all Skin Diseases it is unequalled, 














MINING INVESTMENT in CARDIGAN- 
SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capita 
£10,000 in £1 Shares. Fully Paid and no Further Liability, T. P. 
THOMAS calls the attention of his Friends and the Public to the above, 
which he is confident will make one of the Rich and Standard Dividend 
Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future success. In estimating the profits likely to be made he 
may be considered too sanguine, therefore he will simply give below a List 
of the Mines i the smmedtate district, in similar stratification, and with 
similar appearances to TyN-y-Fron. Cwm ERFIN upon a small outlay paid 
£47,000 in Dividends ; GoGINAN upon an outlay of 500 paid £80,000 in 
Dividends ; CwMYSTWITH upon a very small outlay paid £200,000 in Divi- 
dends ; East DARREN upon an outlay of £30 per Share has paid in Dividends 
£235 tos. od. per Share; LissuRNE upon an outlay of £18 15s. od. per 
share has paid in Dividends £581 10s. Od. per Share and still paying. 
T. P. THOMAS is ina position to supply Shares and wili forward upon 
Application all further Par:iculars, Prospectuses, and Reports of the most 
Eminent Practical Engineers fully acquainted with the Mines of the Dis- 
trict. —T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business in Shares 
of every description for buyers or sellers. 





THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d. ; Subscription per 
Annun, post free in Great Britain, 9s. 


CoNTENTS FOR JULY 15. 

1.—Michael Faraday. (With Portrait.) 
2.—The Importance of a General System of Simultaneous Observation of 

Atmospheric Electricity. 
3—On Recent Improvements in the Hughes Apparatus, and a New 

Method of Translation with this Apparatus. (Lliustrated.) 
4—Lighting Street Lamps by Electricity. 
5.—Notes. 
6.—Traffic Receipts. 
7.—City Notes. 
8.— Physical Society. 
g-—Claymond and Wray Thermopiles, 

Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE “HANSA,” 

Published since 1864, in Hamburg, is the only independent professional 
paper ia Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
aiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
opment of Maritime Affairs in every respect. Every second Sunday one 
Number in gto at least; frequent supplements and drawings. Subscription 
at any ume ; preceding numbers of the year rurnished subsequently. rice 
tas. tor twelve months Advertisements 4@ a line, widely spread by this 
paper ; considerable abatemest for 3, 6, t2 mouths’ insertion Business 
fice: Aug Meyer and Dieckmann, Hamburg, Alterwall,28. Edited by 
W v. FREEDEN M R., Hamburgh, Alexander Street, 8 











NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailifis, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publicanon. 

_ The Veterinary Department 1s edited by one of the leading Vetermarians 
in the country, and is invaluable to the breeder and feeder 4s a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Roy: icultural Society 
of England, the Royal icultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agncul 1 A iati hrough Great Britain 
and Ireland. 

For eeeninan addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 3$¢. Annual Subscription, payable in advance, 145. 

Office. —377, High treet, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 











Price 1s., post free, 1s, 1d. 


SAYINGS AND DOINGS OF THE 
SKITTISH ASSOCIATION. 
Dedicated to the Red Lion Clubbe by the Rev. Carcinnus Mute, E.Q.C. 
5 “It is an exceedingly clever skit, and is such an unmistakable combiva- 
tion of humour of a high class, with sound science, that the question of 
authorship is a common topic of conversation.” 
Plymouth: BRENDON & SON, George Street. 


1\ 
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KIRKES’ PHYSIOLOGY. 
Ninth Editio: with gvo Illus trations, post 8vo, 148 


KIRKES’ HANDBOOK of PHYSIOLOGY. 
3y W. MORRANT BAKER, F.R.C.S., Lecturer on Physiology 
Assistant-Surgeon to St. Bartholomew's Hospital, 
Evelina Hospual for Sick Children. 


rev sed, 


1 


and 


NA TURE 


and Surgeon to the | 


Poe Chapters on the Structural and Chemical Composition of the Human 


Body, the Elementary Tissues, the Relation of Life to other Forces, and on 
Genera'ion and Development, have been wholly or in great part re-written ; 
and the text has been much altered in many others, especially the Chapters 
on the Blood, Circulation, Respiration, D. gestion, and the Nervous System 

About 200 new Illustrations » many of chen from original Drawings, have 
been added. 


— MURRAY, Albemarle Street. 


THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Jonn ALGeRNoN CLARkKg, Secretary to the Central Chamber 
of Agriculture, 


| 
| 
| 
| 
| 


| Chemistry for Students. 


Devotes special attention to the discussions and proceedings of the Chambers | 


of Agriculture of Great Britain (which now number upwards of 
members), besides giving original papers on practical farming 
intelligence of particular value to the agriculturist, 

The Loncon Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 


18,000 
, and a mass of 


as to ensure delivery to country subscribers by the first post on Tuesday | 


3¢@., or prepaid, 15s. a year post free, 
by W. PICKE RING, 21, Arundel Street, 


morning. Price 
Published 


“That excellent periodical THs Garpsn.”—Protessor Uwen. 


THE GARDEN: A Weekly Illustrated 
Journal of Sooteemng | in all its Branches. Founded and Conducted b: 
Ww. ROBINSON, L.S., Author of “ Alpine Flowers for Englis! 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“Mr Robinson’s valuable and elegant weekly."—Saturday Revier, 
Aug. roth, 1872 

The follow'rg are some of the subjects regularly treated of in its pager 

The Flower Garden | Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruxt Garden. | The Conservatory. 

Garden Structures. | Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove, 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs The Kitcl.en Garden. 

Professor ASA Gray says: “* It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class whe 
know it notas yet. by calling attention to it.’ 

Price 64. Weekly. Specimen Copy, Post-free, 64. 

Terms ot Subscription.—Sent direct trom the Office in London, post free. 
—— in advance—For One Year. 26s. ; Half a Year, 14s. ; Quarter of a 

ear, 75. 

The Garden, 37. Southampton Street. Covent Garden, London, W.C. 


wa 
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On the rst of every Month, price One Shilling. 


THE ZOULOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasi yal Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the bntish Islands ; Observations on the Distribution and Migration o1 
British Fresh-water Fish ; ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports an1 Notes from Local Aquaria ; Con- 
tnbutions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Sccieties ; Reviews and Notices of 
Natural History Bocks 

JOHN VAN VOORST, 1, Paternoster Row. 


On the 1st of every Niclas price Sixpence, 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CaArrINGTON, 
With the assistance of 
Freperick Bonn, F.Z.S. FREDERICK SMITH. 
Epwarp A FITCH. J. Jenner Weir, F.L.S 
Joun A. Power, M.D. F. BucHANAN Wuirts, M.D. 
During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873 
Notices accompanied by Photographic Portraits 
on all branches _ promised *) eading Entomologists. 
numerous Woodcu 
SIMPKIN, ‘MARSHALL, & CO., Stationers’ Hall Court. 


Many interesting articles 
There will be 


Also frequent Biographical | 


| —Exani =n 
| 
| Exercises in Practical Chemistry. 


| Geology ‘of Oxford, wai the Valley of 


Address all letters concerning Subscriptions to—The Publisher of | 
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CLARENDON PRESS PUBLICATIONS. 


| Descriptive Astronomy. A Handbook for the 
General Keader, and also for ‘practical Observatory worl 

With Illustrations and numerous. tables. oy G,. F. 

“HAMBERS, F,R.A.S. Third Edition, enlarged, 8vo. 28s. 

much i } to interest th eral read 


R, 


An Elementary Treatise on Heat, with 
numerous Woodcuts and_ Diagrams. By BALFOUR 
STEWART, LL.D., F.R.S., Professor of Natural Philosophy 
in the Owens College, Manchester, New Edition. Extra 
Feap. 8vo. Price 7s. 6d. 

‘TI he publication of this manua gly well 
w limits s the leading facts and principles of 

stery of the g © porto 
part ot the reader.” 


~time 1; it includ 
this younger-born 
of the mitents or 
I pectator 
By A. W. WIL- 
k.S., Professor of Chemistry, 
Third Edition, Extra Feap 


S exceed! 


treat 


juires nary intellige 


LIAMSON, Phil. 
University Colle; 
Svo. Price 8s 


Doc., F. 


ze, London. 


m ik ts, and ke b 
it keeps the reas 


active \ never 


G. 
MADAN, 
Edition. 
‘To the 
ry 
<ami 1atior 


and 
Exercises, 
7s. 6d. 


mut the ¢ 


F.R.S., 


iaiitative 


ERNON ARCOURT, 
M.A. Series I.: 
Crown 8vo, 


numerous ¢ 


a >t 
clot : rice 
asses formed tl intry for the 
Art and the 


ume 


st with especia 


is—we str 


mm thi = 
unde of Animal Life. Illustrated by De- 
scriptions and Drawings of Dissections. By G,. ROLLESTON, 
M.D., F.R.S., Linacse Professor of Physio!ogy, Oxford 
Demy 8vo, Price 16s, 
i lasses in par U niversities and 
terested in any 
and th the 
f Animal Life as a tl 
“omparative Anaton 
Scie 


ngly re 


slot] 


Pt Be 


TIE THAMES. 
Professor of Geolo y; 
“It may rdially ar nfidently 
whom the Secondary r 1 
. important contribution to tl ie knowledge of the anci 
h, and supplies a need which happens just at tl 
Vature. 


Vesuvius. By 


Maps, Illustrations, 


PHILLIPS, M, ] 
Svo, cloth, 1/. Ls, 

mmende F : 
a subject of interest 


By Joun RS. 
Oxford. 
be « re 


s to 


SKS 


Professor PHILLIPs. 
Crown Svo. 10s, 6, 
By W. F. DONKIN, 


Astronomy, Oxford, 


With 

etc, 
A Treatise on Acoustics. 

M.A,, F.R.S., Savilian P rofessor 

Cc rown 8vo, cloth. 


of 


Price 7s. 6 


A Treatise on Electricity & Magnetism. 


MAXWELL, ae 5. Professu r of 


Coie 


By J. CLeRK 
Experimental Pl 
I/. 11s, 6d. 
“If Professor Maxwel 
rank of the i 
As an expo n of the 
which we have already 


publications.” —A thenanum, 


Text- Book of Botany, Morphological 
AND PHYSIVLOGIC Al. 3y_-«Dr. sehen SACI 
Professor of Botany in the University of Wii Trans- 
lated by A. W. Bennett, M.A., Lecturer on Botan y, St. 
Thomas’s Hospital, assisted by W. T. Thiselton Dyer, M. A., 
Ch, Ch., Oxford. Royal 8vo, half morocco. . 

‘“‘The want of a good text-book of Bot ha 

inal urate idea of the 5 resent state 1 


NVSICS, 


had not alre 
of the pr 
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burg. 


al a e, 
yme the 
\ up ply th iat 
and be of s and ents.” 
OXFORD, printed at the CLARENDON PRESS, and 
published by MACMILLAN AND CO., LONDON, Publishers 
to the University. 


Sa stt iden its 
islatic ‘ el certa 
r the greatest value to both 
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clxxvi NA TURE [ Sept. 6, 1877 








“ Every y Off icer of Health shouid obtain a Copy of this Work.” 






NOW READY, SECOND EDITION 


GRIFFIN'S CATALOGUE, 


ENTIRELY REVISED, 
AND PUBLISHED AT GREATLY REDUCED PRICES, 
Being the largest, most complete, and cheapest List of Apparatus ever placed before the Public. 


CHEMICAL HANDICRAFT, 


A CLASSIFIED AND DESCRIPTIVE 






















CATALOGUE OF CHEMICAL APPARATUS, with copious Explanatory Notes, 
By JOHN J. GRIFFIN, F.C.S. 


In demy 8vo. 480 pages, illustrated by 1,600 Woodcuts. Price 4s., bound in cloth. Postage 72. 
For a notice of this work see NATURE, August 9, 1877. 















PUBLISHED BY 
JOHN Jo. GRIFFIN «& SONS, 
CHEMICAL AND PHILOSOPHICAL INSTRUMENT MAKERS, 
22, GARRICK STREET, COVENT GARDEN, W.C. 


MICROSCOPIC SPECIALITIES. \ 
















i Series I.—24 Pathological Preparations, in Case 42 2 

: »y I1.—24 Physiological er a a > 

», LII.--24 Educational me 4.2 6 

. », A.—48 Diatomaceze (selected) 210 Oo 
» B.—24 sa (very rare) Ir 6 





Series I, Ii., III., complete i in One Case, 45 105, 
Pathological and Physiological Preparations in great and constantly increasing variety, and of most valuable descriptions. 155. to 
30s. per dozen. 
Descriptive Lists and full Particulars on application to 


ARTHUR C, COLE AND SON, 
ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, w. 


Late of 62, St. Domingo Vale, Everton, Liverpool. 


BISCHOF’S SPONGY IRON FILTER, 


HER MAJESTY AT WINDSOR. CASTLE "AND BUCKINGHAM ng 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead trom 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Times, February 1, 
1877, the Evening Standard, F ebruary 2, 1877, &c. 

‘Indeed we found that ‘myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”—Report of Roval Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 























A 

















EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 


Printed by R. Cray, Sons, AnD TayLor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
ACMILLAN AND Co., at the Offize, 22, Bond Street, New York,—Tuurspay, September 6, 1877. 
























A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


**To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 411, VOL. 16] 
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Registered as a Newsparer at the General Post Office.) {All Rights are Reserved. 


BROWNING’S SPECTROSCOPES. 


DR. HENRY DRAPER’S important discovery of 
the presence of oxygen in the sun, described in 





Nature, No. 409, August 30, 1877, will direct atten- 
tion to the solar spectrum. 

The AUTOMATIC SOLAR SPECTROSCOPE 
figured above will show the Solar Spectrum with 
exquisite definition, and if attached to the eye-piece 
of a telescope of 3 inches or more in diameter, it 
will show the form of the Solar Prominences. 


As this Spectroscope can be used with any dispersive power from 2 to 10 prisms, it is adapted for 
observing the Spectra of the Stars and Nebula. Without a telescope it can be employed for any kind 
of work in Spectrum Analysis. 


BROWNING'S AUTOMATIC SOLAR SPECTROSCOPE. 
Complete in Case, with Eye-pieces, £28. 


By means of the reversion of the ray this Spectroscope gives a dispersive power equal to 10 prisms, and this dispersive power 
may be changed at pleasure by the observer. This instrument is very light, and can be adapted to a Telescope as small as 3 inches 
in aperture. It is provided with a movement of rotation for searching for solar prominences. 


BROWNING’S AUTOMATIC SOLAR SPECTROSCOPE. 
Price complete, with Set of four Eye-pieces, £42 ros. 


By means of the reversion of the ray this Spectroscope gives a dispersive power equal to 10 prisms, and this dispersive power 
may be changed at pleasure by the observer. It is well adapted for use with any Telescope, either a Reflector or Refractor, from 
6 inches to 12 inches in aperture. 





LIST OF SPECTROSCOPES FREE. 





Illustrated Catalogue of Spectroscopes, with coloured Chart of Spectra, and practicad instructions for the use of 
the Chemical Spectroscope, the Tele-Spectroscope, the Micro-Spectroscope, and Screen Spectrum Apparatus. 
Price One Shilling and Sixpence. By Post, Eighteen Stamps. 

Lists OF PRICES Sint FRE S. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &c., &c. 


63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C. 
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THE MIDDLESEX HOSPITAL 
MEDICAL COLLEGE. 


The WINTER SESSION will open on MONDAY, October 1, with an 
Introductory Address, at 3 p.M., by Mr. Arthur Hensman. 

Nwo Entrance Scholarships, of the annual value of £25 and £20 respec- 
tively, 

For | 


vill be competed for on October 1 and following days. p 
-ctus or further information apply to the Dean or the Resident 


cer, «i the Hospital. 
ANDREW CLARK, Dean. 


GUY'S HOSPITAL MEDICAL SCHOOL. 


OPEN SCHOLARSHIPS. 


A Scholarship of the va'ue of One Hundred Guineas will be offered for 
open competition on TUESDAY, September 25. Subjects of Examination: 
Classics. Mathematics, and Modern Languages. . ‘ 

A second Scholarship, also of the value of One Hundred Guineas, will be 
offered for open competition on the same day. Subjects of Examination : 
Inorganic Chemistry, Physics, Botany, and Sestogy: : 

For further particulars apply to the Dean, Dr. F. Taylor, or the Medical 
Secretary, Mr. J. Stocker. 


“UNIVERSITY COLLEGE (LONDON) 
SCHOOL. 


Head-Master—H. Weston Eve, M.A. 
Vice-Master—E. R. Horton, M.A. 


he School will reopen for New Pupils on TUESDAY, September 25, at 
9.3 A.M. ‘The School Session is divided into three equal Terms. Fee, 
£8 8s per Term, to be paid at the beginning of each Term. 

[isc plive is maintained without corporal punishment or impositions. A 
Ployg ound of about two acres in extent, including several Fives’ Courts 
and a (;ymnasium, is attached to the School. 

The School is close to the Gower Street Station of the Metropelitan Rail- 
way, and only a few minutes’ walk from the termini of the North Western, 
Midlind, and Great Northern Railways. Season Tickets are granted at 
half price to pupils attending the School. 

Prospectuses containing full information may be obtained at the office of 


the College. 
TALFOURD ELY, M.A., Secretary. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE, 


The W'NTER SESSION will begin on MONDAY October 1. 

The Clinical Practice of the Hospital comprises a service of 710 beds, 
inclusive of 34 beds for Convalescents at Highgate. Students can reside 
within the Hospital walls subject to the College Regulations. 

For all particulars concerning cither the Hospital or College, application 
may be made personally or by letter to the Resident Warden of the 
College. 

A Handbook will be forwarded on application. 














SCHOLARSHIPS IN SCIENCE. 
ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


Two Scholarships, each of the value of £100, open to students who have 
not entered at any London Medical School, will be offered for competition 
on September 26. Subjects—Zoology, Botany, Chemistry, Physics. One 
Scholarship will be awarded to a candidate (if of sufficient merit) under 20 
years of age ; the other is limited to candidates under 25 years of age. An 
Exhibition of £50 in the same subjects, and one of £40 in the subjects of 
Preliminary Education, open to Students who have entered the Hospital in 
October, will be competed for in that month. 

For particulars apply, personally or by letter, to the Resident Warden of 
the Coleen St. Bartholomew's Hospital, E 





KING’S COLLEGE, LONDON. 
SCIENCE DIVISION. 


This Division is established with a view to meet the requirements of the 
new regulations for the B.Sc. and Prel. Sc. Examinations of the University 
of London, of the Indian Civil Service, the Indian Public Works Depart- 
ment, and other Science Examinations. 

Students will be admitted on Tuesday, October 2. 

The course of instruction includes Mathematics, Mechanics, the Physical 
Laboratory, Chemistry, the Chemical Laboratory, Zoology, Botany, — 
tical Biology, and Geology. 

For the prospectus apply, personally or by post card, to J. W. Cunning- 
ham, Esq., King’s College, London, and letters may be addressed on the 
subject to Prof. W. G. Adams. 


OWENS COLLEGE, MANCHESTER. 


The NEXT SESSION will commence :—In the Arts, Science, and Law 
Department, on October 2 ; in the Medical Department, on October 1 ; and 
in the Evening Classes on October 15. 

Candidates for admission must not be under fourteen years of age, and in 
the Arts and Science Department those under sixteen will be required to 
Se a preliminary examination in English, Arithmetic, and Elementary 

tin. 

_ Prospectuses of the several Departments may be obtained from Mr. 
Cornish and other booksellers in Manchester, and at the College. 


J. HOLME NICHOLSON, Registrar. 








NOTICE.—ROYAL SCHOOL of MINES, 
ermyn Street, London. —The 27th SESSION will BEGIN on MON- 
AY, the rst OCTOBER. Prospectuses may be had on application. 


TRENHAM REEKS, Registrar. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT. 


The SESSION, 1877 and 1878, will commence on MONDAY, October rt. 
Two Entrance Science Scholarships of £60 and £40 will be awarded to First 
Year's Students in October, after an Examination in Botany, Chemistry, 
Physics, and Zoology similar to the Preliminary Scientific of the London 
University. Special Classes are held during the year to prepare Students 
for the 1st M.B. and Preliminary Scientific of the University of London, 
comprising Anatomy, Botany, Chemistry, Comparative Anatomy, Materia 
Medica, Physics, and Physiology; and there are Private Classes for 
Matriculation and other Examinations. All these Classes may be attended 
without entering for the regular course of study. For Particulars and 
Prospectus apply to the Secretary 
W. M. ORD, M.B., Deaa. 

J. W. GILLESPIE, M D., Secretary. 





QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S. ; Dr. Voeicker, 
F.R.S.; Dr. Williamson, F.R.S. 

The Autumn Term commences Tuesday, September 25th. 

C. WILLMORE, Principal. 

EVENING SCIENCE LECTURES.—Mr. 
W. J. WILSON, F.C.S., M.S.T.E. (Demonstrator of Practical Physics 
at South Kensington), will commence a Course of about Sixty Lectures 
on Electricity, Magnetism, Light, Heat, and Sound, in the Theatre of 
the Birkbeck Institution, Southampton Buildings, W.C., on FRIDAY, 
October sth, at 8 o'clock ; to be continued on succeeding Fridays, at 
the same hour, and terminating with the Government Examinations in 
May. Fee for the Course, 7s. 6¢. For detailed syllabus, particulars 
of special prizes, &c., apply to the Librarian. 


At the Class Examinations of the Science and Art Department during 
the last five years, 546 papers in Physics have been worked by Mr Wilson's 
pupils. Of these, 313 passed First Class and obtained Qucen’s Prizes ; 208 
passed Second Class ; and 25 failed. 








FRENCH HYGIENIC SOCIETY, 40, Hay- 


market.—Electro-Dosimetric Institution. Treatment of all Chronic 
Diseases pronounced incurable by the combined therapeutic methods 
of Drs. Burggraeve and P. A. Desjardin. Hours of Consultation from 
3 to 5 p.M. Treatment by correspondence. Mondays, Wednesdays, 
and Fridays, consultations free from 10.30 to 12. Chemical and Medi- 
cal Analyses made. Depdt for Continental Hygienic Productions, 
Medical Belts, &c. 


The dosimetric system of medicine is the connecting link placed by Dr. 
Burggraeve between the old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic schools. 

This system, which is now well known and much used by doctors in 
Eurepe and South America, where it is steadily gaining ground, consists of 
a treatment that is at the same time convenient, agreeable, and sure. It 
depends ‘upon {the {purity of the medicine and exactitude of the doses, 
and is applied to the nature and causes. of diseases both chronic and acute. 
In a word, it is the realisation of the hopes and researches of the alchemists 
of the middle ages. 

These medicines are administered in the form of granules, which are taken 
by all, even children, easily and without the least repugnance. 

This system rejects the ordinary forms of the old Pharmacy—apozemes, 
potions, opiates, electuaries, &c., in short, all the complicated mixture of 
drugs of nauseous odour and taste, respected by the old formularies, 
but which now, in the face of the progress of modern science, have no longer 
the necessity of existence. 

It is, above all, in chronic diseases (the ‘“‘non possumus” of the old 
schools), rheumatism, gout, dyspepsia, liver complaints, affections of the 
spleen and kidneys, paralysis, scrofula, &c., that the system ot Dr. Burg- 
graeve, combined with that of Dr. P. A. Desjardin, gives the most 
remarkable results. 

A large number or cures, obtained in a comparatively short time, highly 
confirm the therapeutic value of the electro-dosimetric system. 

If we consider that chronic maladies are caused by a diathesis, which 
always produces a change in the vital and nutritive organs, and if, on the 
other hand, we consider carefully the electro-magnetic phenomena, and the 
subtle nature of that agent, which, if it be not life itself, is one of its most 
active and important principles, we easily perceive the therapeutic value of 
a method which acts directly upon the vitality of the patient, by employing 
those agents which are essentially vital. = 

It is thus that in charging the electric currents, which penetrate directly 
into the organism, with molecules of iodine, iron, gold, &c., we can, almost 
instantaneously, soothe pains and spasms, re-establish or stimulate the circu- 
— of the fluids, and restore that equilibrium of which health is the 
result. 

But it must be understood that for a treatment of this kind a wide experi- 
ence is necessary ; the usual means of ordinary medicines are utterly 
insufficient, an exclusive attention being demanded for this speciality. 

In establishing the ‘‘ Electro-Dosimetric Institution of London,” we fill 
up a chasm, and thus render a signal service to all doctors, who will 
find with us the readiest and most active concurrence in the treatment of 
that unfortunately large class of persons afflicted by chronic diseases, 





Sept. 13, 1877] 
MZ TEOROLOGICAL OBSERVER. 


Wanted, for the Borough of Blackpool, a Gentleman to take charge of 
two Meteorological Observatories, one upon a pier over the sea, the other 
about three-quarters of a mile inland. Observations, Results, and Hygienic 
Reports to be submitted weekly, and transmitted to several newspapers. 

All Instruments and Materials in connection therewith will be provided. 

Apply with testimonials. also stating qualification, age, and salary re- 
quircd, to the undersigned, on or before Monday, the 24th September 
instant, endorsed ‘‘ Meteorologist.” 





By order, 
WILLIAM M. CHARNLEY, Town Clerk. 
Town Hall, Blackpool, September 6, 1877. 





ROYAL POLYTECHNIC and ‘BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER. at the Royal 
Polytechnic, or 44, Berners Streer, W. 

The Summer Term commences Friday, May 4th. 


WANTED, a Place as DEMONSTRATOR 


in Chemistry and Physics, or as Private Assistant “" _a Gentleman 
engaged in original work, by a late Assistant of Mr. C. Varley, who 








NA od URE 


clxxix 





is practically acquainted ‘with most branches of osiak and physi cal | 


work. First-class references given. — Address, to 


W. H. P., Nature Office, 29, Bedford Street. 


stating salary, 


CHEMISTRY, PHYSICS, CRYSTALLO- 
GRAPHY.—Lectures or Tuition in London by Oxford Graduate, First- 
Class-Man, late Scholar.—K., 11, Sevington Street, Harrow Road, W. 





TUITION and LECTURES given in Prac- | 


tical Chemistry, Metallurgy, Physics, Physiology, and Geology, in 
Birmingham Rd district, by First Honours Man.—Address A. H. 
Horus, 40, Summer Hill Street, gm. 
WANTED, ina a beautiful situation in North 
Wales, a TUTOR for a Boy of Fifteen. 
Address, stating qualifications, salary, age, &c., 
Barnes, London, S.W. 


CHEMISTRY, MINERALOGY, MINING, 


PHYSICS, &c., taught in Classes or to Private Pupils, by a successful 
Teacher, Exhibitiorer, and Medallist. Terms moderate.—Cuemicus, 
City News-rooms, Ludgate Circus, E.C. 


Scientific man pre’erred.— 
to P., Barn Elms, 








BOTANY & ELEMENTARY ZOOLOGY. 
—An OXFORD GRADUATE can take Classes in the above in 
Ladies’ Schools, and otherwise, in Town this coming Term. 
= on application. 
jath 





MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, Entomology, and every branch of Microscopical Science. J. D. 

Miller’s New Typen Plates and Objects. N« bert’ s Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


TO MINERALOGISTS. 


THOS. D. RUSSELL 


Has now on hand a large number of select Minerals, con- 
sisting of Calcites, Fluors, Quartz varieties, Chalcedony, Agates, 
Opals, Felspars, Garnets, Epidote, Zeolites, Manganite, Cassi- 
terite, Cerussite, Pyromorphite, Specular Iron, Limonite, 
Goethite, Marcasite, Cuprite, &c. The Minerals are about 14 
to 2 inches square, and are offered for sale at 65. to 9s. per 
dozen specimens. Parcels sent for selection to known or 
approved applicants. Catalogue of Collections of Fossils, 
Microscopic Objects, Crustacea, &c., post-free. 

THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 








| have been found, as advertised in Natuxn last year, is still open, and more 


than twelve thousand Specimens, al. carefully determined by Mr. Charles- 


| worth, have been distributed among the Subscribers. Papers containing the 


| 
} 


| particulars of Subscription may be obtained by writing to THomas FLoyp, 


sq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed env elope. 


CASTLETON, DERBYSHIRE. 
GEOLOGY. 
JOHN TYM’S Educational Collections can- 


not be excelled in accuracy and cheapness, 100 Fossils, Rocks, and 
Minerals (specially arranged to illustrate elementary works on geology), 
16s. 150 for £1 7s. 6d. (superior), 200 for £2 2s. School Museums 
should purchase his {1 Palzolithic and Pleistocene Collection. 





Catalogues post free. 





| GEOLOGY. 


Pro- | 


Address, W. P. JAMES, 9, Belvedere Place, | 


MINING INVESTMENT in Pore 


SHIRE. 


TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 
£10,000 in £1 Shares. Fully Paid and no Further Liability. T. P. 
‘THOMAS calls the attention of his Friends and the Public to the above, 
which he is confident will make one of the Rich and Standard Dividend 


Mines of Cardiganshire, the discoveries of Lead and Blende already made | 


ensuring its future success. In estimating the profits likely to be made he 
may be considered too sanguine, therefore he will simply give below a List 


of the Mines in the immediate district, in similar stratification, and with | 


similar appearances to TYN-Y-FRON. ‘Cwo Errin upon a small outlay paid 

47,000 in Dividends ; GoGINAN upon an outlay of £500 paid £80, coo in 
Dividends ; CwmysTWITH upon a very small outlay paid 
4235 10s. od. per Sh 


are ; LisBURNE. upon an outlay of £18 15s. od. per 


share has paid in Dividends £581 10s. Od. per Share and still paying. | 


T. P. THOMAS is ina position to supply Shares and will forward upon 
Application all further Par.iculars, Prospectuses, and Reports of the most 
Eminent Practical Engineers fully acquainted with the Mines of the Dis- 
trict.—T. P. T HOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business in Shares 
of every description for buyers or sellers. 





’ 
Illustrative of Mineralogy, Palzontology, Petralogy, Conchology, Metal- 


lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C: 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,’ 
2s. 6d. ; 25 do. British Foss‘ls, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 2s. 6d, ; 25 do. Earthy Minerals, do., 2s. 6a. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6@. ; 25 do. Metals, do , 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B. -P.O.O. 
or Cheque must invariably accompany all orders. Trade supplied. 


200,000 in Divi- | 
dends ; East DARREN upon an outlay of £30per Share has paid in Dividends 





ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 

—“ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENN ANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

roo Specimens, in Cabinet, with 3 Trays owe £2 2 

200 Specimens, in Cabinet, with 5 Trays << 

300 Specimens, in Cabinet, with 9 Drawers «= «ss 10 10 

400 Specimens, in Cabinet, with 13 Drawers... «. 2% 0 

More extensive Collections at 50 to 5,000 Guineas each. 


LONDON CLAY FOSSILS from SHEPPY. 


Fruits, Bones, Shells, Crustaceans, &c.; too unnamed, or 50 named 
Specimens (25 or more Species), 5s. Carriage paid to London.—W. H. 
SHRUBSOLE, ‘sheerness-on-Sea. 


The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 





Unso.iciTep Testimony.—“‘ I am much pleased with the fossils. 


Grammar School, Tuxford, JOHN N. DUFTY, 
30th May, 1877. Head Master. 


SPECIAL OFFER.—100 FRUITS or SHELLS, 2s. 6d. 
5,600 £1 SHARES (fully paid) in a First- 


Class Mining Company for SALE, under peculiar circumstances. 
Investors or Speculators can make large profits by buying any portion 
of the above. The owner, going abroad, will sacrifice ior immediate 
eash.—Full particulars of Messrs. PAUL and CO., 5, Finsbury 
Chambers, London Wall, London, E.C. 








| . . re aes 
| 


vesting to advantage, either Pt a large percentage or rise in price of 
Shares, should immediately communicate with Messrs. PAUL and CO., 
s, Finsbury Chambers, London Wall, London, E.C. 


The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS. 
Monthly, — Fourpence. Edited by P. L. Simmonps. 
NT & CO., PATERNOSTER ROW. 
ote Subscriptions, and all Cc ations to be 
to the Proprietor, P. L. SIMMONDS, 29, Cheapside, London, E.C. 


WANTED.—Clean Copies of NATURE, 
No. s6.—Address Nature Office, 29, Bedford Street, Strand, W.C, 





Ad. 
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NEW ELEMENTARY BOOK ON PHYSICS, BY PROFESSOR 
EVERETT. 


Just published, with Woodcuts, 16mo, cloth, 3s. 6d. 


ELEMENTARY TEXT-BOOK OF PHY- 
SICS, By J. D. EVERETT, D.C.L., F.R.S.E., Professor of Natural 
Philosophy in Queen’s College, Belfast, Translator and Editor of 
Deschanel’s *‘ Natural Philosophy,” 

“* This excellent little work is poco _— to the wants of teachers 
who really desire to give their students a solid ground-work in the principles 
of physical science.”—Popular Science Review. 


London : BLACKIE & SON, Paternoster Buildings. 


¥ OURTH EDITION. 


Illustrated by 760 Wood Engravings and Three Coloured ee ant accom- 
panied by a Series of Problems, medium 8vo, cloth, 18s. 


DESCHANEL’S NATURAL PHILOSO- 
PHY: an Elementary Treatise. aT ee and Edited, with extensive 
Additions, by J. D. Evarert, D.C.L., F.R.S.E, Professor of Natural 
Philosophy in Queen’s College, Belfast. 


Also, separately, in Four Parts, limp cloth, 4s. 6d. each. 
Part I. Ser BAaA, HYDROSTATICS, and PNEUMATICS. 
“ee * 
oo we 4 r eer RICITY ond eanemnnem 
» IV. SOUND and LIGHT 

“ Systematically arranged, clearly written, and admirably illustrated, it 
forms a model work for a class in experimental physics.”—Saturday 
Review. 








London: BLACKIE & SON, Paternoster Buildings. 
THE MICROSCOPE IN PRACTICAL 
MEDICINE. By LIONEL S. BEALE, M.B., F.R.S. 

The Fourth Edition will be ready in October. Two Hundred Pages and 
Thirty Plates have been added to this Edition, and the work has been 
revised throughout. 

London: J. & A. CHURCHILL, New Burlington Street. 











KIRKES’ PHYSIOLOGY. 
Ninth Edition revised, with 400 Illustrations, post 8vo, 145. 


KIRKES’ HANDBOOK of PHYSIOLOGY. 


By W. MORRANT BAKER, F.R.C.S., Lecturer on Physiology end 
Assistant-Surgeon to St. Bartholomew's Hospital, and Surgeon to the 
Evelina Hospital for Sick Children. 

The Chapters on the Structural and Chemical Composition of the Human 
Body, the Elementary Tissues, the Relation of Life to other Forces, and on 
Generation and Development, ‘have been wholly or in great part re-written ; 
and the text has been much altered in many others, especially the Chapters 
on the Blood, Circulation, Respiration, Digestion, and the Nervous System. 

About 200 new Illustrations, many of them from original Drawings, have 
been added. 

JOHN MURRAY, Albemarle Street. 





Just published, crown 8vo, cloth, price 3s. 6d. (postage 2d.). 


The GEOMETRY of COMPASSES; or, 


Problems Resolved by the mere Description of Circles and the Use of 
Coloured Diagrams and Symbols. By OLIVER BYRNE. 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C. 


THE “HANSA,” —_ 


Published since 1864, in Hamburg, is the only | ae ‘ofessional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept w == the deve- 
ome of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent su plements and i drawings. Subscri tion 
at any time ; preceding numbers of f the year rice 
125. for twelve months. Advertisements 4a. a line widely spread. by = 
paper ; considerable abatement for 3, 6, 12 months’ insertion. 
Office : Aug. ny and Dieckmann, Hamburg, Al = 28. Edited > 
W. v. Freepsn, M.R., Hamburgh, Alexander 











Recently published in 8vo, 1es. 6a, 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 

“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 

* An able and exhaustive inquiry.”—Pudbiie Health. 

“* A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
clan to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be — to Dr, Maclagan 
for showing the actual position of the advocates of the germ theory at the 
present time.”"—Lendon Medical Recora, 


MACMILLAN & CO., London, 





THE “WHITFIELD” COLLECTION. 


MR. BRYCE M. WRIGHT HAS PURCHASED NEARLY 
THE WHOLE OF THE 


‘“ Whitfield ’’ Ethnographical Collection, 


DESCRIPTIVE CIRCULAR ON APPLICATION. 





BRYCE M. WRIGHT, F.R.GS., &c., 
g0, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


THE STUDENT’S NUMBER OF THE 
MEDICAL EXAMINER, 


Just published, price 4d. 


The Student’s Itinerary. 
Metropolitan Schools and Hospitals. 
Provincial Schools. 
Lists of Text Books and Reviews of Books. 
Chemistry, Anatomy, Physiolegy, Histology, Materia Medica, and 
———— Medicine, Surgery, Obstetrics, Pathology, and Morbid 
natomy. 


MEDICAL EXAMINER OFFICE, 40, Bedford Street, Covent Ganden. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the xst and rsth of the month, price 4d. ; Subscription per 
Annum, post free in Great Britain, gs. 
CoNTENTS FOR JULY 15. 
1.—Michael Faraday. (With Portrait.) 
2.—The Importance of a General System of Simultaneous Observation of 
Atmospheric Electricity. 
.—On Recent Improvements in the Hughes Apparatus, and a New 
Method of Translation with this Apparatus. (Iliustrated.) 
4.—Lighting Street Lamps by Electricity. 
ba > 
&— Traffic Receipts. 
7.—City Notes. 
8.—Physical Society. 
9-—Claymond and Wray Thermopiles, 
Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 











On the rst of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoelogy ; 
Occasional Notes on the Habits of Animals ; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations.on the Distributicn and Migration ot 
British Fresh-water F; ish ; Notices of the Capture off the British Coasts ef 
New or Rare Marine F ish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 


IN 8vo, PRICE 6s. 


MUSICAL INTERVALS AND 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 


With an Account of an Enharmonic Harmonium exhibited at the Loan 

Collection of Scientific Instruments at South Kensington, 1876 ; also of 

an Enharmonic Organ —a to the Musical Association of "London, 
ay, 1875. 


BYR. H. BOSANQUET, 
Fellow of St. John’s College, Oxford. 
MACMILLAN anp CO., London; 
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“NATURE,” 
Published every Thursday, price 4d. 


SUBSCRIPTIONS, Post free: Annual, 18s. 6¢. Half-yearly, 
gs. 6d. Quarterly, 55. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 21s. each. 

Volumes XI., XII., XIIL, and XIV.,cloth, price 10s. 6d. each 

Cloth Cases for binding all the volumes, price Is. 6¢. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at tbe 
Office. 





CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 2s. 6d.; 9d. ber sae? ioe 
s. @, 


One-cighth page, or quarter column ... o 18 
Quarter page, or halifacolumm..... I 15 
Half a page,oracolumm . . «6 «+» «+ 3 5 
Wholefasé « +s 6 © 6 © 0.0 4 6 6 
Advertisements must be sent to the Office before 12 o’cloc. 
on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co. 


OFFICE: BEDFORD STREET, STRAND, W.C. 


MOTTERSHEAD AND CO, 


(Standen Paine, and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL). 
Price Lists of Apparatus, ~~ Pure Chemicals, &c., post 
ree, 





Carriage allowed to any railway station in England upon orders 
to the value of 40s, and upwards. 





7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


LIGHTNING CONDUCTORS. — 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of ghtning. 








NEWALL & CO’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 


R. 8S. NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW. 


MANUFPACTORY—GATESHEAD-ON-TYNE. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest: Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 








Fully Illustrated Catalogs « = full saspestions by Post, 6 Stamps. 
abroad free. 








DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public = — Railway Companies throughout 

re 


It writes almost instantly Full Black. 

Does not corrode Stcel Pens. 

ad to use, and not liable to | 
ot. ' 


Can be obtained in London, through Messrs. BarcLay & Sons, Farring- 
don Street ; W. Epwarps, Old Change: F. Newsgry & Sons, Newgate 
Street; Wm. Matuer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool; and Stacy & Coox, Paternoster Row ; and to be had of 
all Stationers. 


DUPRE’S APPARATUS | 


For the 


ESTIMATION OF UREA 


By means of hypobromide. 


HOW & CO.’"S STUDENT’S MICRO- 
SCOPE, £5 5s. 


HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO.”S GEOLOGICAL DIA- 


GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c, 


Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


Catalogues on Application. 
JAMES HOW AND CO.,, 
5, St. Bride Street (late 2, Foster Lane), London. 


69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 


For the various Public Examinations. 
Portable Chemical Cabinets adapted for Private Study, 


Price Lists on Application. 


go SA SO 
PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 


CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 


Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA, 
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WwW. LADD & CO. 


Scientific Instrument Manufacturers | 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, 
MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6d. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 


OLETUS DUST PLATE, for showing Annular Spectra, post 


free, 25. 6d. 
UORESCENT LIQUIDS, in Stoppered Bottles, 3s. 6d. each ; 
Set of Nine, 17. ros. 


ALSO, 
Philosophical Apparatus of every Description. 


Illustrated Catalogue, Sixpence. 


OPTICIANS, — 
BROMPTON ROAD, s.w. 


(Close to South Kensington Museum), 
PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6d. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from 3 10s. to £ar. 





172, 


Specimen Curves drawn on card, post free, 3s. per dozen. 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 1s, 


Price Lists of Acoustic Apparatus, with Drawings and Description of the 
_Harmonograph, Post Free, 2d. 


“*A most ‘and delicious ‘valuable “article.” — 
Standard. 

“The Caracas Cocoa of such choice quality.” 

—Food, Water, and Air, edited by Dr. J. 


FRY’S 
CARACAS 


AMERICAN 
CENTENNIAL PRIZE MEDAL 


AWARDED. Cc © Cc O A 


RUPTURES —BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


4 “is allowed by upwards of 500 Medical Men to be the most effec- 
Ep tive invention in the curative treatment of Hernia. The use of 
g 





a steel spring, so often hurtful in its ons is toe avoided ; a 
soft bandage being worn round the body, while the re uasite 
resisting power is —e by the MOG-MAIN PA 
PATENT LEVER, fitting with so much ease and po ne 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded m4 post, on ‘the circumference of the body 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 


Price of a Single Truss 16s., ae 26s. “. and 318. 6d. Post 
- Double ,, 318. "6d. -y and 52s. &. Sas, 
»»  Umbilical,, 42s. ad oe 52s. 

Post Office Orders to be made payable to John White, Post Office, Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Lem, 
Sprains, &c. They are poem, ht in texture, and inexpensive, ani drawn 
on over an ordinary st rice 45. 6d., 75.6d. 108., and 16s. each. 

Postage free. 


_ JOHN WHITE, _Manufacturer, 228, Piccadilly, London, 


HOLLOWAYS PILLS ieee 


MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 
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NOTICE. TO SCIENCE TEACHERS, &e. 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 35. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE : : 29, BEDFORD STREET, STRAND, W.C. 





On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the assistance of 
Freperick Bono, F.Z.S. FREDERICK SMITH. 
Epwakop A. FitcH. i JENNER WEIR, F.L.S. 
OHN A. Power, M.D. BucHANAN Wuite, M.D. 
uring the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices acc d by P| hic Portraits. Many interesting articles 
on all branches ore promised ‘by eading Entomologists. There will be 
numerous Woodcu 
SIMPKIN,. ‘MARSHALL, & CO:, Stationers’ Hall Court. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates ensinahedy 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of a. 

The AGRICULTURIST also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wed fi in 
time for the Feat ern Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are on of the Meetings of the Roy: 
of England, the Royal Agricultural Society of Ireland, 
Agricultural Society of tland, the Scottish Chamber 
and all the principal Agricultural A th 
and Ireland. 

For  _ addressing themselves to Farmers a better medium doc 
not exist. 

Price 3¢@. By 4d. Annual Subscription, payable in advance, 145. 

Office. —377, igh treet, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 














Agee Society 
Highland and 

of Agriculture, 
Great Britain 


1, 








THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review oF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
CORD. 
The Official Organ of the Coun 
(Founded ‘1822. 
“* The Brewers’ Guardian” is published on the Evenin of every alternate 
Tuesday, and is the only journal officially with b 
Subscription, 16s. 6d. per annum, post free, datin -_ an uarter-da 
Single Copies, 1s. each. Registered for transmissio : d. sia p 
Offices—5, Bond Court, Walbrook, meng E.Cc 


Brewers’ Society. 








“That excellent periodical Tos GARDEN.”—Professor Uwszn. 


THE GARDES | A Weekly Illustrated 


a Garde: zing all its Branches. Founded and Conducted by 
ROBINSON, L.S., Author of “Alpine Flowers for Engli: 


Gardens,” &c. 

A Colonel Plate is now issued with every number of The Sande. 
‘Mr. Robinson’s valuable and elegant weekly."”—Saturday Review, 
Aug. 10th, 1872. 

The following are some of the subjects regularly treated of in its pages 
The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures, 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 6¢. Weekly. Specimen Copy, Post-free, 64d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
= in advance—For One Year, 26s. ; Half a Year, 14s. ; er of a 

ear, 7s. Address all letters con Subscriptions to—The Publisher of 

The Garden, 37, Southampton Street, Gardea, London,’ W.C. 
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MESSRS. MACMILLAN & CO’S 
NHW PUBLICATIONS. 


A TREATISE on CHEMISTRY. By H. E. Roscotr, 
F.R.S., and C. SCHORLEMMER, F.R.S., Professors of Chemistry in the Owens College, Manchester. 


Vol. I. The Non-Metallic Elements. With numerous Illustrations, and a Portrait of Dalton, engraved 
by JEENS. 8vo. 21s. 


‘A SYSTEM of VOLUMETRIC ANALYSIS. By 


Dr. E. FLEISCHER. ‘Translated, with Notes and Additions, from the Second German Edition. M. 
M. PATTISON MUIR, F.R.S.E. With numerous Illustrations. Crown 8vo. 7s. 6d. 


NOTES on the BARROWS and BONE CAVES of 


DERBYSHIRE, with an Account of a Descent into Elden Hole. By ROOKE PENNINGTON, 
LL.D., F.G.S. 8vo. 6s. 


The METHOD of LEAST SQUARES, Elements of. 


By MANSFIELD MERRIMAN, Ph.D., Instructor in Civil Engineering in the Sheffield Scientific School 
of York College. Crown 8vo. 7s. 6d. 


An ELEMENTARY TREATISE on HEAT in 


RELATION to STEAM and the STEAM ENGINE. By G. SHANN, M.A. With numerous 
Illustrations. Crown 8yvo. 45. 6d. [ Shortly. 


New and Cheaper Edition, revised, in 1 vol. crown 8vo, 12s. 6a. 
I ; 


The PRINCIPLES of SCIENCE. By W. Srtantey 


JEVONS, F.R.S., Professor of Political Economy, University College, London: [ Just ready. 


On CURVATURES of the SPINE: their Causes and 


Treatment. By R. BARWELL, F.R.C.S., Surgeon to Charing Cross Hospital. Third Edition, enlarged, 
with additional Illustrations. Crown 8vo. 45. 6d. 


On the SCIENCE of WEIGHING and MEASURING, 
and the STANDARDS of MEASURES and WEIGHTS. By H. W. CHISHOLM, Warden of the 
Standards. With numerous Illustrations. Crown 8vo. 4s. 6d. [ NATURE Series. 


HOW to DRAW a STRAIGHT LINE: a. Lecture on 


LINKAGES, By A. B. KEMPE, B.A. With numerous Illustrations. Crown 8vo. 2s. 6d. 
[NATURE Series. 


\ NEW VOLUMES OF HISTORY AND LITERATURE PRIMERS. Edited by Joun RICHARD GREEN. 


ROMAN ANTIQUITIES. By Prof. A. S. Wikis, 


Owens College. Illustrated. 18mo. ts. 


SHAKSPERE. By Prof. E. Dowpen. 18mo. ts. 


MACMILLAN & CO., LONDON. 
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TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds. Short illustrated Pamphlet post free upon 


application. E. D E N T & CO ) 


MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY, 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 





BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


Is Officially Certified as the most efficient and lasting for removin sewage, lime, and lead trom 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Times, February 1, 
1877, the Evening Standard, February 2, 1877, &e. 

** Indeed we found that ‘myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”— Report of Royal Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 





EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 








This day, in 8vo, price 6s. 6d. 


PROFESSOR HUXLEY’'S 


AMERICAN ADDRESSES 


WITH A LECTURE ON THE 


STUDY OF BIOLOGY. 


MACMILLAN AND CO., LONDON. 





NOW READY, CROWN 8vo. PRICE, Ios. 62. 


THE MORPHOLOGY OF THE SKULL. 


By Prof. W. K. PARKER, F.R.S., and G. T. BETTANY, M.A. 


Tuis work contains anatomical descriptions of seven principal types of skull at definite ia of 
dev elopment, from the first appearance of cranial elements to the attainment of the adult condition. Thus ; 
all the important parts are traced through their successive transformations. Concise summaries are also given” 
of nearly every stage, as well as more extended reviews of the course of development of particular forms. 
A preliminary chapter furnishes a groundwork of vertebrate embryology, with especial reference to the head. 
The most important morphological facts in the cranial structure of other vertebrates than those selected as 
types are brought together in appendices to the chapters. Finally a detailed estimate isgiven of our present 
knowledge of the skull, and some theoretical questions, including the bearing of the investigation on evolution, 
are dealt with. The book is illustrated with 86 woodcuts, nearly all from Prof. Parker’s drawings. 


London: MACMILLAN & CO. 


Printed by R. Cray, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co,, at the Office, 22, Bond Street, "New Vork.—Tuv RSDAY, September 13, 1877. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘To the solid ground 
Of Nature trusts the mind which builds for aye.”"—WORDSWORTH 











No. 412, VOL. 16] [PRICE $5 PER ANN. 











Registered as a Newspaper at the Genera! Post Office.) Aa Sight ant Rannvead. 
BROWNING’S SPHCTROSCOPES. 
BROWNING’S 
UNIVERSAL AUTOMATIC SPECTROSCOPE. 








In this instrument the prisms are automatically 
adjusted to the minimum angle of deviation for the 
particular ray under examination ; the position of the 
lines in the spectra is measured by means of a micro- 
meter, the revolution of this micrometer screw adjusts 
the prisms automatically for the ray under measure- 
ment. By means of the reversion of the ray any 
dispersive power from 2 to 12 prisms can be used at 
pleasure, without deranging the adjustments of the 
instrument. The instrument is therefote applicable 
to every class of spectrum work either in the Labora- 


tory or Observatory. 





Price of the Universal Automatic Spectroscope with six prisms, best Filar Micrometer 
and Battery of 9 Eye-pieces in Mahogany Cabinet complete , ° ‘ . £6500 


The same Instrument with a light framework adapted for application to an Astronomical 


Telescope . ‘ ° . 2 ‘ : ° , ° , ‘ »- £7000 


Iilustrated Catalogue of Speciroscopes, with coloured Chart of Spectra, and practical instructions for the use of 
the Chemical Spectroscope, the Tele-Spectroscope, the Miucro-Spectroscope, and Screen Spectrum Apparatus. 
Price One Shilling and Sixpence. By Post, Eighteen Stamps, 


LbisTts OF PRICES SENT FREE. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &c., &c, 


63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C, 
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MICROSCOPIC OBJECTS 
Of the highest attainable perfection, illustrating Anatomy, | Physiology, 
Botany, Entomology, and every branch of Mi ical ._D. 
Méiller’s New Typen Plates and Objects. Nobert’s ‘Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- | 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48Nn, Tollington Road, Holloway, London, N. | 


ROYAL COLLEGE OF SCIENCE FOR 
IRELAND, STEPHEN’S GREEN, 


DUBLIN. 
SCIENTIFIC AND TECHNICAL EDUCATION. 

This College supplies a complete course of Instruction in Science, 
applicable to the Industrial Arts, especially those which raay be classed | 
broadly under the heads of CHEMICAL MANUFACTURILES, MINING, 
and ENGINEERING. 

A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course. 

There are Four Royal Scholarships of the value of £50 each yearly, with 
free education, including Laboratory Instruction, tenable for two years. | 
Two become vacant each year. They are given to students who have been | 
a year in the College. | 

The Fees are £2 for each Course, or £10 for all the Courses of each year, 
with the exce; ton of Laboratory Practice. 

Cuemistey (THe>.e1ical AND PRACTICAL), METALLURGY, &c.—Pro- 
tessor GALL 'WAY, * CS 

WaTHEMATICS, MecHaANnics, AND Mecuanism.—Prof. HENNESSY, 
F.R S. 

Descriptive Geometry, DrawinG, ENGINEERING, AND SURVEYING.— 
Prof. PIG 'T, C.E , M.&® LA, 

EXPER MENTAL Puysics (THEORETICAL AND PRAcTICAL).—Professor 


BARRETT, FL.R SLE. F.CS 
O'REILLY, C.E., M.R.1A. 
° Ss 











MINI,sG AND Minerat ocy.—Prof 

Bot ny -—Prot M'NAB, M.D., F.L’S. 

ZweLtocy —P of. LEITH ADAMS, M.B., F.R.S 

Geovtocy — Prof. HULL, M.A., F.R.S 

Pa.czonto oGy.- Mr BAILY, F.G.S. 

Tre Chemica and Physica! Laboratories and Drawing School are open 
dailv for Practic«! Instruction | 

The SESSION + OMMENCES on Monpnay Ocroser rst. 

Programmes may be ob ained on application to the Secretary, Royal 
College of Sci-wce, Stephen's Green, Dublin. | 


FREDERICK J. SIDNEY, LL.D. 
UNIVERSITY COLLEGE, LONDON. | 


SESSION, 1877-78. 

The SESSION of the FACULTY of MEDICINE will commence on | 
MO\% DAY, October 1. Introductory Lecture at 3 p.m. by John Williams, 
M.D 
The SESSION of the FACULTY of ARTS and LAWS (including the | 
Department of Fine Arts) will begin on TUESDAY, October 2. Introduc- | 
tory Lecture at 3 Pp M., by Prof. Alfred Goodwin, M.A. | 

The SESSION of the FACULTY of SCIENCE (including the Depart- 
ment of the Applied Sciences) will begin on TUESDAY, October 2. | 

The ~CHOOL for BOYS between the ages of Seven and Sixteen will 
REOPEN on TUESDAY, September 25. 

Prospectuses and Copies of the Regulations relating to the Entrance and 
other Exhibitions, Scholarships, and Prizes open to competition by Students 
may be obtained at the Office of the College. 

The Examinativon tor the Medical Fntrance Exhibitions, and also that 
for the Andrews Entrance Prizes (Faculties of Art: and Laws and ot Science), 
will be held a> the College on September 27 and 28. 

The College is close to the Gower Street Station of the Metropolitan Rail- 
way, and only a few minutes’ walk from the termini of the North Western, 
Midland, and Great Northern Railways. 

TALFOURD ELY, M.A., Secretary. 


OWENS COLLEGE, MANCHESTER. 

The NEXT SESSION will commence :—In the Arts, Science, and Law 
Department, on October 2; in the Medical Department, on Uctober 1 ; and 
in the Evening Classes on October 15. 

Candidates for admission must not be under fourteen years of age, and in 
the Aris and Science Department those under sixteen will be required to 
= a preliminary examination in English, Arithmetic, and Elementary 

atin. 

Prospectuses of the several Departments may be obtained from Mr. | 
Cornish and other book-ellers in Manchester, and at the College. | 


J. HOLME NICHOLSON, Registrar. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical | 
and practical. | 
References to Dr. Debus, KR.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voeicker, 

F.R.S.; Dr. Williamson, F.R.S. 
The Autumn Term commences Tuesday, September 2sth. | 
C. WILLMORE, Principal. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for | 
Private and Class Study are Open every Day and Evening. Gentle- | 
men prepared for Matriculation, Woolwich, and the various Examining | 
Boards. Fees moderate—Apply to Prof. GARDNER. at the Royal 
Polytechnic, or 44, Berners Street, W. | 

eS ‘erm ¢ es Friday, May 4th, 














CHRISTY COLLECTION, BRITISH 
MUSEUM. 


Notice is hereby given that in consequence of the contemplated removal 
of a portion of the Christy Collection from its temporary place of deposit at 
103, Victoria Street, Westminster, the Collection will be closed until further 


J. WINTER JONES, Principal Librarian. 
British Museum, September 15, 1877. 


PHOTOGRAPHIC EXHIBITION. 


PHOTOGRAPHIC SOCIETY OF GREAT BRITAIN. 


Patrons— 
Her Majesty THE QUEEN, 
AND 
His Royat HiGHNess THE Prince oF WALES. 


| Notice. 











President— 
James Guatsuer, F.R.S.,°F.R.A.S., &c. 


The EXHIBITION of the Society will be held at the Gallery of the 
Society of Painters in Water Colours, 5, Pall Mall East, London, S.W. 

It will be inaugurated by a Conversazione, open to Members and their 
Friends, at 8 p.m., on Tuesday evening, October 9. It will remain open 
daily (Sundays excepted), from 9 a.m. ull dusk, urtil November 15. 

Pictures for exhibition must be forwarded (carriage paid) to the Gallery, 
addressed to the Secretary of the Photographic Society, so that they may 
be received zor later than Tuesday, October 2, and accompanied by a letter 
of advice. 

Twenty-six Bronze Medals will be awarded if the works are found 


| worthy. 


The awards will be decided by a jury consisting of E, W. Cooke, R.A., 
Sir J. Gilbert, R.A., President of Society of Painters in Water Colours, James 
Glaisher, F.R.S., &c., President, Capt. Abney, R.E., F.R.S, T. S. Davis, 
Frederick Piercy. Robert Faulkner. 

The competition will be open to all photographers, whether Members of 
the Soc.ety or not, and fo-eign photographers are especially invited to con- 


tribute their works. 
H. BADEN PRITCHARD, Hon. Secretary. 
Photographic Society of Great Britain, 5, Pall Mall East, S.W., 
September 17, 1877. 
A Circular will be forwarded on application to the Secretary. 





/NOTICE.—ROYAL SCHOOL of MINES, 


Jermyn Street, London.—The 27th SESSION will BEGIN on MON- 
DAY, the rst OCTOBER. Prospectuses may be had on application. 


TRENHAM REEKS, Registrar. 





/GUY’S HOSPITAL MEDICAL SCHOOL. 


OPEN SCHOLARSHIPS. 


A Scholarship of the value of One Hundred Guineas will be offered for 
open competition on TUESDAY, September 25. Subjects of Examination: 
Classics, Mathematics, and Modern Languages. 

A second Scholarship, also of the value of One Hundred Guineas, will be 
offered for open competiti n on the same day. Subjects of Examination : 
Inorganic Chemistry, Physics, Botany, and Zoology 

For further particulars apply to the Dean, Dr. F. 
Secretary, Mr. J. Stocker. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W. 


OPEN SCHOLARSHIPS AND EXHIBITIONS IN NATURAL 
SCIENCE 


‘Taylor, or the Medical 





The Examination for 1877 will be held on TUESDAY, October 2, and 
following days. Candidates are requested to call upon the Dean, at 17, 
Great Cumberland Place, Hyde Park, on the morning of Monday, October 
1, between the hours of 10 and 1, and to bring with them the necessary 
certificates. 

For further particulars apply to the Registrar at the Hospital, or to 


A. B. SHEPHERD, M.D., Dean of the School. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT. 


The SESSION, 1877 and 1878, will commence on MONDAY, October 1. 
Two Entrance Science Scholarships of £60 and £40 will be awarded to First 
Year s Students in October, after an Examination in Botany, Chemistry, 
Physics, and Zoology similar to the Preliminary Scientific of the London 
University. Special Classes are held during the year to prepare Students 
for the 1st M.B. and_ Preliminary Scientific of the University of London, 
comprising Anatomy, Botany, Chemistry, Comparative Anatomy, Materia 
Medica, Physics, and Physiology; and there are Private Classes for 
Matriculation and other Examinations. All these Classes may be attended 
without entering for the regular course of study. For Particulars and 
Prospectus apply to the Secretary 

W. M. ORD, M.B., Dean. 
J. W. GILLESPIE, M.D., Secretary. 


WANTED.—Clean Copies of NATURE, 
No. 56.—Address Naturg Office, 29, Bedford Street, Strand, W.C. 











KING'S COLLEGE, LONDON. 
EVENING CLASS DEPARTMENT. 

WinTER Session 1877-78. 

October \ 

October 11.f 

y woe Mr. W. N. HarTLey 


{ Monday, 
\ Thursday, 


CHE- = Tuesday, October 


» HX 118. 6d. ; 


CHEMISTRY Mr, W. N. Hart ey. 


ANALYTICAL 
MISTRY, fre m 7 till 9 


Fee for the Course f Le tures 
The Session termine vot in March, 


COACHING for Matriculation, , Preliminary 
Scientific M.B., rst and 2nd B.Sc. of Lond i ity. Apply to 
Epwarp B. AvELInG, D. Sc., F.L.S Gace on CX An 
tomy at Lond tospital, and on Botany and Animal 

the Birkbeck Instit ute) 88, Camden Road, N.W. 


BOTANICAL TABLES for the USE of 
STUDENTS. Third Edition. Compiled by Epwarp B. Avetine, 
D.Sc., F.L.S. Price rs. 


PHYSIOLOGICAL TABLES for the USE 


of STUDENTS. Compiled by Enwarp B, Avetina, D.Sc., F.US., 
Price 1s. 
H: AMILTON, AD AMS, & CO. 


, at 7 P.M, 


for the Laboratory, £2 2s. 


NOTICE TO SCIENCE TEACHERS, 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, & c., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 35. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


CHEMISTRY, PHYSICS, CRYSTALLO- 


GRAPHY. n by Oxford Gradi 
Class- Man, late Scho! Harr 


TUITION and LECTURES given in Prac- 


tical Chemistry, Metallurgy, Physics, Physiology, and Geology, in 
Birmingham or district, by First Honours Man.—Address A. H, 
Hiorvs, 40, Summer Hill Street, Birmingham, 


oe. 


-Lectures or Tuition in Lond 
lar.—K,., 11, 


Sevington Street, 


BO TANY & ELEMENTARY ZOOLOGY. 
—Au OXFORD GRADUATE can take Classes in the 
Ladies’ Schools, and otherwise, in Town this coming ‘1 
spectus on application. Address, W. P. JAMES, 9, Belv 
Bath, 


above in 
Pt 0- 


GEOLOGY AND MINERALOGY, 
JOHN TYM begs to cail meeeetion to his 


Geological and Mineralogical Collections. ‘They are specially prepared 
for the use of students, to illustrate various «eco lary work s. For 
example, Collections of Fossils, Minerals, and Rocks (ea i 
with name, &c.), can be purchased at prices from 16s. (for 1 
mens) upwards ; a very good series of 200 being furnished fo 
A Collection of 40 Typical Rocks costs 6s., and a Coilectic 
Minerals, 8s. For teaching purposes, a special Collection 
Minerals, and Rocks (large and fine speciinens), numberin : 
plied tor £3, and an analogous Collection of Minerals, numberi 
£1 tos. A Collection of 60 Invertebrate Fossils, arrange le 
tological order (each mounted on tablet, with sub-kingdom SS, S] 
cies, and geological formation), for £1. Sets of Implements _ 
and Bones, illustrating the Pleistocene fauna and the Pa age 
from 7s. 6¢. A very good series for £1. A great eth of ¢ ther C 
lections, and also single specimens, are on sale. Full particulars will 
be found in the Catalogue, which will be sent post free on app ooea 
to John Tym 

Posts al Addres s:—CASTLETON 


h spe 


spe- 


zolithic 


wid SHE! ‘FIELD. 





Illustrative of Mineralogy, Paleontology, Petralogy, Conchology, Metal- 


lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 35, 
Whiskin Street, London, E.C. 

25 Specimens to ‘illustrate Geikie’s ‘‘ Geological Primer,” in Ca 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s ‘‘ Elementary Geolozy,’ 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6¢. ; 25 do. British Rocks, 
do., 2s. 6d, ; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6¢. ; 25 do. Metals, do , 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6d. Catalogues free. N.B. -P.O.O. 
or Cheque must invariably accompany all orders. Trade supplied. 


binet, 


r, by Sir Charles Lyel 
ble th ie reader to re 
res, he ‘will ¢ do well to 
as may be procured 
eralogy at a 


9 Drawers 
et, witl 1 13 Drawers 


at 50 to 5.000 Guineas each. 


LO! ONDON CLAY FOSSILS from SHEPPY. 
cost Scingy paid to Leica a. 


ng liable to decay, are subjected to an 


mn much pleased with the fossils.” 
JOHN N. DUFTY, 
Head Master. 


100 FRUITS or SHELLS, 2s. 6d. 


r Scl 


3 ‘oth Ma 


SPECIAL OFFER. 


Gramn 


Naturalis 


ORF rOR 2D CASTLE FOSSILS, 


oan been found, advertis edin 
than twelv re showed Specimens, 
worth, have been distri buted amor 
particulars of Subscription may 
Esq., Sussex House, Howard Road, 
dressed envelope. 


Nature last year, is still cpen, and ma 
al. carefully determined by Mr. Charles- 
the Subscribers. Papers containing the 
ained by writing to THomas FLoyp, 
“South Norwood, S.E., enclosing ad- 





THE TELEGRAPHIC JOURNAL 
EL] ECTRICAL REVIEW. 


Published on the 1st and rsth of the month, price 4¢.; Subscription per 
Annum, post free in Great Britain, gs. 
ConTE1 NTS FOR SEPTEMBER I. 
itish Assoc 





1 Illustrations.) 
rence to its Application to Telegraphy 


E ing Battery. 
y in W. 
tent Rel 


(With Illustration.) 


HAUGHTON & 10, P noster Row, 


Iso Communic: ns for © Edi itor may be sent. 


BEST FARME NEWSPAPER 
THE CHAMBER OF 
RICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 
ALGERNON CI ARKE, Secretary to the Central Chambe 
of Agri rman 
SCUSSIOT 


RS 


by JoHN 


s and procee lings of the Chambers 
2 aie now number upwards of 
| papers on practical farming, and a ma 
athe agriculturist, 
Hop, Cattle, and other Markets of Mo 
al, which is despatched the same eve 
subscribers by the first post on Tuesd 
15s. a year post free, 
m Sk, Arundel Street, wc 


nce of particu - 
Corn, Seed, 


Scrand, 





1 the Ist of every Month, price Sixpence, 
=<NTOMOLOGIST: 
AN manera JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarRINGTON, 
With the assistance of 
FREDERICK SMITH. 
J. JenNER Weir, F.L.S. 
F. BucHanan Wuire, M.D. 
to publish an Epitome of Novelties 
since 1873. Aiso frequent Biographical 
Notices ac yvanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts. 
SIMP KIN, MARSI ALL, & & CcO., Stationers’ Hall Court. _ 


The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS, 
Monthly, Price Fourpence. Edited by P. L. Simmonps. 
KENT & CO., PATERNOSTER ROW. 
Advertisements, Subscriptions, and all Communications to be addressed 
to the Proprietor, P. L, SIMMONDS, 29, Cheapside, London, E.C, 


During the 
and Rareties 
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NEW ELEMENTARY BOOK ON PHYSICS, BY PROFESSOR 
EVERETT. 


Just published, with numerous Woodcuts, 16mo, cloth, 3s. 6d. 


ELEMENTARY TEXT-BOOK OF PHY- 
SICS. By J. D. EVERETT, D.C.L., F.R.S.E., Professor of Natural 
Philosophy in Queen’s College, Belfast, Translator and Editor of 
Deschanel’s ‘‘ Natural Philosophy,” &c. 

** This excellent little work is admirably adapted to the wants of teachers 
who really desire to give their students a solid ground-work in the principles 
of physical science.” —Pofular Science Review. 


London : BLACKIE & SON, Paternoster Buildings. 


FOURTH EDITION. 


Illustrated by 760 Wood Engravings and Three Coloured Plates, and accom- 
panied by a Series of Problems, medium 8vo, cloth, 18s. 


DESCHANEL’S NATURAL PHILOSO- 
PHY: an Elementary Treatise. Translated and Edited, with extensive 
Additions, by J. D. Everett, D.C.L., F.R.S.E, Professor of Natural 
Philosophy in Queen's College, Belfast. 

Also, separately, in Four Parts, limp cloth, 4s. 6d. each. 
Part R et cea HYDROSTATICS, and PNEUMATICS. 
= Ill. ELECTRICITY and MAGNETISM. 
» IV. SOUND and LIGHT. 
“ Systematically arranged, uate written, and admirably illustrated, it 
forms a model work for a class in experimental physics.”—Saturday 


Review. 
London: BLACKIE & SON, Paternoster Buildings. 


THE MICROSCOPE IN PRACTICAL 
MEDICINE. By LIONEL S. BEALE, M.B., F.RS. 

The Fourth Edition will be ready in October. Two Hundred Pages and 
Thirty Plates have been added to this Edition, and the work has been 
revised throughout. 

London: J. & A. CHURCHILL, New Burlington Street. 














Just published, crown 8vo, cloth, price 3s. 6d. (postage 2d.). 


The GEOMETRY of COMPASSES; or, 


Problems Resolved by the mere Description of Circles and the Use of 
Coloured Diagrams and Symbols. By OLIVER BYRNE, 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C. 





Society for Promoting Christian Knowledge. 


NOW READY. 
NON-CHRISTIAN RELIGIOUS SYSTEMS. 


With Map. fcap. 8vo, cloth boards, price 2s. 6a’. each. 


ISLAM and its FOUNDER. By J. W.H. 
STOBART, B.A., Principal, La Martinicre College, Lucknow. 

BUDDHISM: being a Sketch of the Life 
and Teaching of Gautama, the Buddha. By T. W. RHYS DAVIDS, 
of the Middle Temple. 

HINDUISM. By Monier Williams, M.A., 
D.C.L., &c. 


London: 77, Great Queen Street, Lincoln’s Inn Fields, W.C. ; 4, Royal 
Exchange, E.C. ; and 48, Piccadilly, W. 





Recently published in 8vo, 10s. 6d. 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 

“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


“ An able and exhaustive inquiry.”—Pxudlie Health. 


“ A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘* Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be om to Dr. Maclagan 
for showing the actual position of the advocates of the germ theory at the 
present time.” —London Medical Recora. 


MACMILLAN & CO., London 


In Crown 8vo, price 9s. 


SOUND and MUSIC: a Non-Mathemati- 





cal Treatise on the Physical Constitution of Musical Sounds and Har- 
mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 

ge. 


THE “WHITFIELD” COLLECTION. 


MR. BRYCE M. WRIGHT HAS PURCHASED NEARLY 
THE WHOLE OF THE 


‘‘ Whitfield” Ethnographical Collection, 


DESCRIPTIVE CIRCULAR ON APPLICATION. 


BRYCE M. WRIGHT, F.R.GS., &c., 
90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates enmaiedy 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of Englan 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are oon of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For i —o addressing themselves to Farmers a better medium does 
not exist 

Price 3¢. By post, 3}¢. Annual Subscription, payable in advance, 145. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


“That excellent periodical Tua Garpsen.”—Protessor UwWan. 


THE GARDEN: A Weekly Illustrated 
ournal of Gardening in all its Branches. Founded and Conducted 
- ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The uae. 
“*Mr. Robinson’s valuable and elegant weekly.”—Saturday Review 
Aug. roth, 1872. 
The following are some of the subjects regularly treated of in its pages 











The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens, The Greenhouse and Stove, 
Notes and Questions. The. Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in aihaies. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 
Price 6¢. Weekly. Specimen Copy, Post-free, 64d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
ene in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 

| oy iit. Address all letters concerning Subscriptions to—The Publisher of 

Garden, 37. Southampton Street. Covent Garden, London, W.C. 











A CERTAIN 


HOLLOWAYS OINTMENT lfc 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT; RHEUMATISM, and all Skin Diseases it is unequalled, 


THE BREWERS’ GUARDIAN : 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Revisw OF THE MALT AND Hor TRADES; AND WINE AND SPIRIT TRADE 
CORD. 
The Official Organ of the Coun’ 
hen 1822. 
‘* The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only j jou officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for transmission abroad. 








Brewers’ Society. 





MACMILLAN an» CO., LONDON. 





Offices—5, Bond Court, Walbrook, London, E.C, 
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DIARY OF SOCIETIES. 





LONDON 
FRIDAY, SerTeMBer 28. 
QuekettT Microscoricat Civs, at 8.—Ordinary Meeting. 





FRENCH HYGIENIC SOCIETY, 40, Hay- 


market.—Electro-Dosimetric Institution. Treatment of all Chronic 
Diseases pronounced incurable by the combined therapeutic methods 
of Drs. Burggraeve and P. A, Desjardin. Hours of Consultation from 
3 to 5 p.m. Treatment by correspondence. Mondays, Wednesdays, 
and Fridays, consultations free from 10.30 to 12. Chemical and Medi- 
cal Analyses made. Depét for Continental Hygienic Productions, 
Medical Belts, &c. 


The dosimetric system of medicine is the connecting link placed by Dr. 
Burggraeve between the old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic schools. 

This system, which is now well known and much used by doctors in 
Europe and South America, where it is steadily gaining ground, consists of 
a treatment that is at the same time convenient, sapasiiin, and sure. It 
depends upon ‘the ,purity of the medicine and exactitude of the doses, 
and is applied to the nature and causes of diseases both chronic and acute. 





| Departure of Migratory Birds ; 


On the rst of every Month, price One Shilling. 


THE ZOOLOGIST ; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartina, F.L.S., F.Z.S. 


Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals ; Notices of the Arrival and 
Records of the Occurrence of Rare Birds 
in the British Islands ; Observations.on the Distribution and Migration ot 
Briwish Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notiees of 
Natural History Books 

JOHN VAN VOORST, 1, Paternoster Row. 





| MINING INVESTMENT in CARDIGAN. 


In a word, it is the realisation of the hopes and researches of the alchemists 


of the middle ages, 

These medicines are administered in the form of granules, which are taken 
by all, even children, easily and without the least repugnance. 

This system rejects the ordinary forms of the old Pharmacy—apozemes, 
potions, opiates, electuaries, &c., in short, ail the complicated mixture of 
drugs of nauseous odour and taste, respected by the old formularies, 


the necessity of existence. 

It is, above all, in chronic diseases (the ‘“‘non possumus” of the old 
schools), rheumatism, gout, dyspepsia, liver complaints, affections of the 
spleen and kidneys, paralysis, scrofula, &c., that the system of Dr. Burg- 
graeve, combined with that of Dr. P. A. Desjardin, gives the most 
remarkable results. 

A large number ot cures, obtained in a comparatively short time, highly 
confirm the therapeutic value of the electro-dosimetric system. 


SHIRE. 
TYN-Y-FRON LEAD MINING COMPANY, LIMITED. Capital 
£10,000 in £1 Shares. Fully Paid and no Further Liability. T. P. 
THOMAS calls the attention of his Friends and the Public to the oe, 


| which he is confident will make one of the Rich and Standard Dividend 


: | similar appearances to TYN-Y-F RON. 
but which now, in the face of the progress of modern science, have no longer | £ 
| 


Mines of Cardiganshire, the discoveries of Lead and Blende already made 
ensuring its future succe-s. In estimating * profits likel ly to be made he 
may be considered too sanguine, therefore he will simply give below a List 
of the Mines i the rnmediate district, in similar stratific ation, and I 
Cwm ERFIN upon a smail outla 

47,000 in Dividends ; GoGINAN upon an outlay of €500 paid £8c 

Dividends ; CwMySTWITH upon a very small outlay paid £200,000 in Div ie 
dends ; East DARREN upon anoutlay of £30 per Share has paid in Divi 

235 10s. od. per Share; LisspuRNE upon an outlay of £18 15s. od. pe 

share has paid in Dividends £581 10s. Od. per Share and still paying. 
T. P. THOMAS is ina position to supply Shares and will forward upon 


iencs 


| Application all further Pariiculars, Prospectuses, and Reports of the most 


If we consider that chronic maladies are caused by a diathesis, which | 


always produces a change in the vital and nutritive organs, and if, on the 
other hand, we consider carefully the electro-magnetic phenomena, and the 
subtle nature of that agent, which, if it be not life itself, is one of its most 
active and important principles, we easily perceive the therapeutic value of 
a method which acts directly upon the vitality of the patient, by employing 
} cose agents which are essentially vital. 

fit is thus that in charging the electric currents, which penetrate directly 
{nto the organism, with molecules of iodine, iron, gold, &c., we can, almost 
instantaneously, soothe pains and spasms, re-establish or stimulate the circu- 
_— of the fluids, and restore that equilibrium of which health is the 
result 

But it must be understood that for a treatment of this kind a wide experi- 
ence is necessary ; the usual means of ordinary medicines are utterly 
insufficient, an exclusive attention being demanded for this speciality. 

In establishing the ‘‘Electro-Dosimetric Institution of London,” we fill | 
up a chasm, and thus render a signal service to all doctors, who will 
find with us the readiest and most active concurrence in the treatment of | 
that unfortunately large class of persons afflicted by chronic diseases, 


“ NATURE.” 


Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. 6¢. Half-yearly, 
gs. 6d. Quarterly, 5s. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications | 
relating to ADVERTISEMENTS should likewise be addressed, 

Volumes I. to X., cloth, price 215. each. 

Volumes XI, XIL., XIIL, and XIV.,cloth, price 10s. 6¢. each 

Cloth Cases for binding all the volumes, price Is. 6d. each. 

\~ Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at the 

Gace, 


CHARGES FOR ADVERTISEMENTS. 


Three lines in column, 2s. 6d.; 9d. per line after. 

s. d. 
o18 6 
rig 0 








One-eighth page, or guarter column . . . 
Quarter page, or halfacolumn. . » +» « « 
Halfa page,oracolumnm . 1. + ++ + + + 3 5 0 
Whole page .. 6 0 

Advertisements must be sent to the Office before 12 0’clock 
on Wednesdays. 


Post-office Orders payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C, 


WANTED.—NATURE, Numbers 224 and 
227.—Address KJoBENHAVN, care of ” Publishers of NatuRE, 29, Bed- 
ford Street, Strand, W.C. 





| 
| 
| 


| 
| 





Eminent Practical Engineers fully acquainted with the Mines of the Dis- 
trict.—T. P. THOMAS, 259, Gresham House, London, E.C 

T. P. THOMAS is always in a position to supply Good Dividend Shares 
paying from 5 to 15 per cent. per annum and to transact business in Shares 
of every description for bu for buyers or sellers. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made eo Copper of adequate size is the best 
of all appliances for the sono n of every description of building from the 
destructive effects of lightnins 


NEWALL & COS 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard si ze, which is safe in any storm, 


R. S. NEWALL & CO., 130, tes DB, W.C. 
VATERLOO ROAD, LIVERPO\ . 
Fo ’ ANDERSTON QUAY, GLASGOW, 


MANUFACTORY—GATESHEAD-ON-TYNE. 


owt & x Uso 
gy 
EN 
PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 


And is recommended for 














Wes 


| CUSTARDS, PUDDINGS, BLANC-MANGE, AND 


OTHER TABLE DELICACIES. 
Also for 
THICKENING SOUPS, SAUCES, AND 


BEEF TEA, 
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PICK-ME- UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic stimulant and stomachic. This 


el-gant reme:ly prevents and removes indisposition arising from the effects 
ot alconolic drinks, and at once restores and imparts tone to the stomach, 
perfects and increa-es the action of the liver and kidneys, prevents and re- 


moves wind palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, got, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy and affections of the heart, &c. 


In Bottles, protected by the Government Stamp, 2s. 6d. and 4s. 6d. each, 
PREPARED ONLY BY THE PROPRIETOR, 
Ga J ANDREWS, 
No. 1, LITTLE ST. ANDRuW’S STREET, 
UPPER ST. MARTIN’S LANE, W.C. 


See Treatise on the efficacy, medicinal action, and composition of the 
** Pick-Me-l p,’ by the Proprietor. 





DUPRE’S APPARATUS 


For the 


ESTIMATION OF UREA 


By means of hypobromide. 
HOW & CO.”’S STUDEN(’S MICRO- 
SCOPE, £5 5s. 
HOW & CO.’"S MICROSCOPE LAMP. 
HOW & CO.’S GEOLOGICAL DIA- 


GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c, 


Catalogues on Application. 
JAMES HOW AND CO,, 
5, St. Bride Street (late 2, Foster Lane), London. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lec ure and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 


Price Lists on Application. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 





The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 





Fully Illustrated ae ~ ay Spiestions by Post, 6 Stamps. 
allied abroa ree. 





5,600 £1 SHARES (fully paid) in a First- 
Class Mining Company for SALE, under peculiar circumstances. 
Investors or Speculators can make large profits by buying any portion 
of the above. The owner, going abroad, will sacrifice tor immediate 
cash.—Full particulars of Messrs. PAUL and CO., 5, Finsbury 
Chambers, London Wall, London, E.C. 





INVESTMENTS.—Parties desirous of In- 


vesting to advantage, either for a large percentage or rise in price of 
Shares, should immediately communicate with Messrs, PAUL and CO., 


MOTTERSHEAD AND CO. 


(Standen Paine, and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL). 


Price Lists of Apparatus, Bottles, Pure Chemicals, &c., post 
free, 

Carriage allowed to any railway station in England upon orders 
to the value of 40s. and upwards. 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


W. LADD & CO,, 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 
MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 85. 62. 
SRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in sim:lar case. 
BOLETUS DUST PLATE, for showing Annular Spectra, post 
free, 25. 6d. 
FLUORESCENT LIQUIDS, in Stoppered Bottles, 35. 6a. each ; 
Set of Nine, 1/. Los. 





ALSO, 
Philosophical Apparatus of every Description, 


Illustrated Catalogue, Sixpence. 


C. TIS LEY & Co ' 
OPTICIANS, 7” | 
BROMPTON ROAD, S.W. 


(Close to South Kensington Museum), 
PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 1os. 6d. 


TISLEY’S HARMONOGRAPH, , 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from £3 tos. to £2r. 





172, 








Specimen Curves drawn on card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each rs. 


Price Lists of Acoustic Apparatus, with Drawings and Description of the 
- Harmonograph, Post Free, 2d. 








RUPTURES —BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most e: "y- 
tive invention in the curative treatment of Hernia. Theus | : 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
} PATENT LEVER, thing with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body 
@ inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY. 
Price of a Single Truss 16s., 215., 265. 6¢., and 315. 6d. A 
ae Double ,, 315. 6d., 425.,and sas. 6d. } a 
—" pas Umbilical ,, 42s. and 52s. 6a : 
Post Office Orders to be made payable to John White, Post Office, Piccadilly. 
KLASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, ani drawn 
on over an ordinary stocking. ice 45. 6d., 75.6a. 105., and 16s. each. 
Postage free. 
JOHN WHITE, Manufacturer, 228, Piccadilly, London. 








5, Finsbury Chambers, London Wall, London, E.C, 
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MESSRS. MACMILLAN & CO’S 
N EW PUBLICATIONS 


A TREATISE on CHEMISTRY. By H. E. Roscog, 


F.R.S., and C. SCHORLEMMER, F.R.S., Professors of Chemistry in the Owens College, Manchester. 
Vol. I. The Non-Metallic Elements. With numerous Illustrations, and a Portrait of Dalton, engraved 
by JEENS. 8vo. ais. 


A SYSTEM of VOLUMETRIC ANALYSIS. By 


Dr. E. FLEISCHER. Translated, with Notes and Additions, from the Second German Edition. M. 
M. PATTISON MUIR, F.R.S.E. With numerous Illustrations. Crown 8vo. 7s. 6d. 


NOTES on the BARROWS and BONE CAVES of 


DERBYSHIRE, with an Account of a Descent into Elden Hole. By ROOKE PENNINGTON, 
LL.D., F.G.S. 8vo. 6s. 


The METHOD of LEAST SQUARES, Elements of. 


By MANSFIELD MERRIMAN, Ph.D., Instructor in Civil oo ngineering in the Sheffield Scientific School 
of York College. Crown 8vo. 7s. 6d. 


An ELEMENTARY TREATISE on HEAT in 


» RELATION to STEAM and the STEAM ENGINE. By G. SHANN, M.A. With numerous 
|, Illustrations. Crown 8vo. 4s. 6d. [| Shortly. 


New and Cheaper Edition, revised, in 1 vol. crown 8vo, 12s. 6d. 


The PRINCIPLES of SCIENCE. By W. Srantey 


JEVONS, F.R.S., Professor of Political Economy, University College, L mat [ Just ready. 


On CURVATURES of the SPINE: their Causes and 


Treatment. By R. BARWELL, F.R.C.S., Surgeon to Charing Cross Hospital. Third Edition, enlarged, 
with additional Illustrations. Crown 8vo. 45. 6d. 


On the SCIENCE of WEIGHING and MEASURING, 


and the STANDARDS of MEASURES and WEIGHTS. By H. W. CHISHOLM, Warden of the 
Standards. With numerous Illustrations. Crown 8vo. 45. 6d. [ NaTuRE Series. 


HOW to DRAW a STRAIGHT LINE: a Lecture on 
"LINKAGES. By A. B. KEMPE, B.A. With numerous Illustrations, Crown 8vo. 2s. 6d. 
[NATURE Series. 


NEW VOLUMES OF HISTORY AND LITERATURE PRIMERS. Edited by JoHn RICHARD GREEN. 


ROMAN ANTIQUITIES. By Prof A. S. Wirxis, 


Owens College. [Illustrated. 18mo. 1s. 


SHAKSPERE. By Prof. E. Dowpen. 18mo. ts. 


MACMILLAN & CO., LONDON. 
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-BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


xa. Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead trom 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 3 Journal of the Royal Agricultural 
Society of England, Vol. XL, Part 1, 1875. See also leading articles in the Zimes, February 1, 
1877, the Zvening Standard, February 2, 1377, &c. 
** Indeed we found that myriads of minute worms were developed in the Animal Charcoal, a»*> 
passed out with the water.”—Leport of Royal Commission, p. 220. } 


NO CHARCOAL IN THE SPONGY IRON FILTER. 
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a (marenee watt: “> ¢ EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS ; 
. a AT DEPOT, in 
505, OXFORD STREET, LONDON, W.C., or Post Free. ° 





IN CROWN 8vo, CLOTH, PRICE 12s, 6¢., ILLUSTRATED. 


HISTORIA FILICUM. 


An Exposition of the NATURE, NUMBER, and ORGANOGRAPHY of FERNS, 
and a Review of the Principles upon which Genera are founded, and the Systems of 
Classification of the principal Authors. With a New General Arrangement, Characters 
of the Genera, Remarks on the Relationship to one another, their Species, Reference * 
Authors, Geographical Distribuiion &e., &e, ; 


With THIRTY LITHOGRAPHIC PLATES by W. H. FITCH, F.L.S., illustrating the Character of the Tribes. 


By JOHN SMITH, 


E:x-Curator of the Royal Botanic Garden, Kew, Author of ‘‘ Ferns, British and Foreign,” &c. 





‘*Tpterspersed as it is with many critical remarks, the fruits 
of long-continued observation in an exceptionally favourable 
position, Mr. Smith’s book will be welcomed by all students of 
Ferns, even those by whom his conclusions may not be adopted. 
No one anxious to work up a thorough knowledge of Ferns 
can afford to do without it.”—J. M., Gardeners’ Chronicle, 

‘* The book is worthy of careful study by every one who is 


Previous to the publication of this book, Sir William Hooker 
speaking of the Kew collection of Ferns, says, it is ‘‘ the finest 
in cultivation, the formation of which is mainly due to the exer- 
tions and ability of Mr. Johan Smith, who for forty-three years 
held an important position among the officers of the Royal 
Gardens. His knowledge of Ferns and his writings upon them 
justly entitle him to rank among the most distinguished ptero- 





dologists of the present day.” — Synopsis Filicum, 1865. 
MACMILLAN aAnp CO., LONDON. 


interested in the subject.” NATURE. 





Lately published, in 8vo, price 12s. 6¢., VoL. I. of “oy 


THE THEORY OF SOUND. 


LORD RAYLEIGH, F.RS., 


Formerly Fellow of Trinity College, Cambridge. 


MACMILLAN AND CO., LONDON. 


Printed by R. Cay, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Offite, 22, Bond Street, New York.—TuHurspay, September 20, 1877. 
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Illustrated Catalogue ‘of Meteorological Instruments cont post free 
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MICROSCOPIC - OBJECTS 


Of the highest attainable perfection, illustrating nary ai ga 
Botany, Entomology, and every branch of Microscopical cience. . 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All a 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


BRITISH MUSEUM.—The 


MUSEUM will be CLOSED on the rst, and RE-OPENED on the 8th 
of October. Visitors cannot be admitted from the 1st to the 7th of 
October, inclusive. 





J. WINTER JONES, Principal Liens un, 
British Museum, September 26, 


UNIVERSITY OF DURHAM COLLEGE 
OF PHYSICAL SCIENCE, 
NEWCASTLE-ON-TYNE. 

SEVENTH SESSION. 


1577. 





The Examinations for Admis-ion and for 
MONDAY, September 8. 
be awarded to Entering Students who show sufficient merit in the above 
examinations. 
on or before Saturday, September 29. 

Prospectus and Conditions to be had on app agen 


THEO. WOOD BUNNING, Secretary. 


“$T. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT. 


The SESSION, 1877 and 1878, will ommence on MONDAY, October 1. 


Two Entrance Science Scholarships of £60 and £40 wil] be awarded to First | 


Year's Students in October, after an Examination in 
Physics, and Zovlogy similar to the Preliwin: ary Scientific of the London 
University. Special Classes are held during the year to prepare Students 
for the 1st M.B and Preliminary Scientific of the University of London, 
comprising Anatomy, Botany, Chemistry, Comparative Anatomy, Materia 
Medica, Phys:cs, and Physiology ; and there are 
Matriculation and other Examinations. All these Classes may be attended 
without entering for the regular course of study. For Particulars and 
Prospectus apply to the Secretary 

W. M. ORD, M.B, 

J. W. GILL ESPIE, 


Botany, Chemistry, 


Dean. 
M D., Seesetary. 


~ ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The W IN rER SESSION will begin on MONDAY October I. 

The Clinical Practice of the Hospital comprises a service of 710 beds, 
inclusive of 34 beds for Convalescents at Highgate. Students can reside 
within the Hospital walls subject to the College Regulations. 

For all particulars concerning either the Hospital or College, application 

y be made personally or by letter to the Resident Warden of the 


College 
w IfMq forwarde 1 on application. 


A Handbook 
THE MIDDLESEX HOSPITAL 
MEDICAL COLLEGE. 


‘he WINTER SESSION will open on MONDAY, 
Introductory Address, at 3 p.m., by Mr. ARTHUR HE» 

The Hospital contains 
Cancer, Diseases of the Eve, Women, and Syphilis; also Out-patient De 
partments for Diseases of Chik dren the Throat and Ear, and skin. 

Hosritat Svrarr ano Lecrurers.—Consulting Physicians— Dr. F. 
Hawkins, Dr A. P. Stewart, Dr. Goodfellow. Physiciz ans—Dr. Henry 
Thompson, Ur. Greenhow, F.R.S., Dr. Cayley. (bstetric Physician— Dr. 
Hall Davis. Assis‘ant Physiciaus—Dr. Robert King, Dr. G. H. Evans, 
Dr. Coupland. Assistant Obstetric Physicisn - Dr. Arthur Edis. Consult- 
ing Surgeon Mr Shaw. Surgeons—Mr. Nuon, Mr. Hulke, F.R.S., Mr. | 
Lawson. Assistant Surgeons—Mr Morris, Mr. Andrew Clark. Ophthalmic 
Surgeon— Mr. Critchett. Consulting Dental Surgeon -Mr. Tomes, F.R.S 
Dental Surgeon—Mr. Turner. Other Lecturers—Mr. B. Thompson Lowne 
Dr. Thorowgood, Mr Hensman, Mr. Foster, and Dr. Rayner. College 
‘Tutor - Dr. R. W. Lyell 

Two Entrance Sch larships of the annu'l value of £25 and £20 respec- 
tively, each tenable for two years, are awarded at the beginning of the 
Winter Session. Two Broderip Scholarship. of the annual value of £30 and 
£20 each, tenable for two years, are awarded every year for proficiency in 
Clinical Knowleege. The Murray Scholarship, in connection with the Uni- 
versity of Aberdeen, is awarded every third year. The Governors’ Prize of 
Twenty Guineas is given annually to the Student who shall have most di:- 
tinguished himself during his three years’ curriculum, and the Clinical Prize, 
va'ue ten Guine «warded to the candidate who stands third in the 
competition for the Broderip Scholarship Numerous Class Prizes are 
given. 

The General Fe: g the assist 


which may be raid by mstalments 
by Dental Students 
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Officer, 
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also 
inclidir ance of the College Tutor, is £90, 
The Fee for the Curriculum re: juired 
s Forty Guineas 
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BRITISH | 


| practice for three months, 124. 
} on PHYSIC* 


| on APPLIED 


Exhibitions will commence on | 
‘hree Exhibitions of the value of 45 each will | 


Candidates for these Exhibitions must send in their names | 


Private Classes for | 


CHEMISTRY, at 7 p.m. 


305 beds, and there are special departments for | 





ANDREW CLARK, Dean. 


WANTED.—Clean Copies of NATURE, | 


No. 56.—Address Narure Office, 29, Bedford Street. Strand, W.C. 


27, 1877 


NOTICE. _ROYAL SCHOOL of MINES, 


Jermyn Street, London. —The 27th SESSION will BEGIN on MON- 
DAY, the rst OCTOBER. Prospectuses may be had on application. 


TRENHAM REEKS, cau 








ROYAL SCHOOL OF MINES. 


Prof. FRANKLAND, D.C.L., F.R.S., will commence a course of Forty 
Lectures on INORGANIC CHEMISTRY, on MONDAY next, the rst 
October, at 10 o'clock, to be continued on each succeedinz Wednesday, 
Friday, and Monday at thesame hour. Fee for thecourse, 4”. Laboratory 

Prof. GUTHRIE, F.R.S., will commence acourse of about Sixty Lectures 
is ae half-past t1o’clock, on MON DAY next, the rst October, 
to be continued at the same time on every week-day but Saturday. Fee 
for the course, 42. Laboratory practice, 122. 

Prof. GOODEVE, M.A., will commence a course of Thirty-six Lectures 

MECHANICS, on Monday next, the rst October, at 
10 o'clock, to be continued on every week day but Saturday at the same 
hour. Fee for the course, 3¢. 

Prof. HUXLEY, LL D., F.R.S., will commence a cours? of Eighty 
Lectures on BIOLOGY, or NATURAL HISTORY (including Pala 
ontology), on Monday next, the 1st October, at ro o'clock, to be continued 
at the same hour on every w-ek-day but Saturday. Fee for the course, 4/. 
For the Laboratory practice, 62. 

N.B.—All these Lectures will be delivered in the Scieice Schools, 
Exhibition Road, South Kensington. 

TRENHAM REEKS, Registrar. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W. 
y SCHOLARSHIPS AND EXHIBITIONS IN NATURAL 





OPEN 


The Examination for 1877 will be held on TUESDAY, October 2, and 
following days. Canditlates are requested to call upon the Dean, at 17, 
Great Cumberland Place, Hyde Park, on the morning of Monday, October 
1, b-tween the hours of ro and 1, and to bring with them the necessary 
certificates, 

For further particulars apply to the Registrar at the Hospital, or to 

A. B SHEPHERD, M.D., Dean of the School. 


KING'S COLLEGE, LON DON. 


EVENING CLASS DEPARTMENT. 
WINTER Session 1877-78. 
( Monday, October 8 
\ Thursday, October 11. 
ANALYTICAL CHE- ) a , 
MISTRY, from 7 till 9 p.m. Tuesday, October 9 — Mr. W. 
Fee for the Course of Lectures, £1 115. 6d. ; 
The Session terminates in March 


} Mr. W. N. Hart ey. 


N. Harttey 


for the solidi £2 25. 


EVENING SCIENCE LECTURES. —Mr. 
J. WILSON, F.C.S., M.S.T.E. (Demonstrator of Practical Physics 
at + suth Kensinz ston), will commence a Course of about Sixty Lectures 
on Electric ity, Magnetism, Light, Heat, and Sound, in the Theatre of 
the Birkbeck Institution, Southampton Bu:ldings, W.C., on FRIDAY, 
October sth, at 8 o'clock ; to be continued on suc seeding Fridays, at 
the same hour, and terminating with the Government Examinations in 
May. Fee for the Course, 7s. Get, For detailed syllabus, particulars 

of special prizes, &c., apply to the Librarian 


At the Class Examinations of the Science and Art Department during 
the last five years, 546 papersin Physics have been worked by Mr Wilson's 
pupils. Of these, 313 passed First Class and obtained Queen’s Prizes ; 208 
passed Second Class ; and 25 failed. 





QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys 

Special attention to Science, eoliedaly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, RR S.; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voeicker, 
F.R.S.; Dr. Williamson, F_R.S 

The Autumn Term commences Tuesday, September 25th. 

C. WILLMORE, Principal. 


ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER. at the Royal 
Polytechnic, or 44, Berners Street, W: 

The Summer Term commences Friday, May 4th 





MICROSCOPIC OBJECTS for Mounting. 


Fifty Preparations, comprising Alg:, Diatoms, Foraminifera, Insects 
Micro-Fungi, Sections, ~tellate Hairs, Zoophytes, &c., sent on receipt 
of P.O.O. for 4s Sample Doz-n, 14 Stamps.—R. H. PHIL P, 28, 
Prospect Strect, Hull. 
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NOTICE TO SCIENCE TEACHERS, &. 


In future the Publisners of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appointments, at the 
Special Rate of 1s. 6a. for one insertion, or 35. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


CHEMISTRY, PHYSICS, CRYSTALLO- 


GRAPHY. ~Lemenen or Tuition in aside by Oxford Graduate. First- 
Class-Man, late Scholar.—K., 11, » Sevington Street, Harrow Road, W. 


WANTED, : a 1 Place as DEMONSTRATOR 


in Chemistry oui Physics, or as Private Assistant to a Gentleman 
engaged in original work, by a late Assistant of Mr. C. N. Varley, who 
is practically acquainted with most branches of chemical and physical 
work. First-class references given. — Address, stating salary, 
W. H. P., Nature Office, 29, Bedford Street. 





ECHINODERMS FROM MADAGASCAR. 


THOMAS D. RUSSELL has lately contend a magnificent Collection 
of ECHINI and STAR-FISHES from Madagascar. "The series includes 
splendid examples of Heterecentrotus trigonaria and H. mani 


llari is, 
besides other rare and fine species. 


A Prize Medal was awarded for this Collection at the Maritime Exhibition, | 


Royal Aquarium, Westminster. 
The Collection is now for sale, either as Single Specimens or in Sets. 
Collections of British and Foreign Shells, Fossils, Minerals, Rocks, 
Microscopic Objects, &c. 
Catalogues post free. 


THOS. D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 





To Geologists and " Naturalists. 
ORFORD CASTLE FOSSILS. 

The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Naturs last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
particulars of Subscription may be obtained by writing to THomas F LOYD, 

sq-, Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


LONDON CLAY FOSSILS from SHEPPY. 


Fruits, Bones, Shells, Crustaceans, &c.; 100 unnamed, or 50 named 
Specimens (25 or more Species), 5s. Carriage paid to London.—W. H. 
SHRUBSOLE, ‘sheerness-on-Sea. 





The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 
Unsoticitep Testimony.—"'I am much pleased with the fossils.” 


Grammar School, Tuxford, JOHN N. DUFTY, 
joth May, 1877. Head Master. 


SPECIAL OFFER.—100 FRUITS or SHELLS, 2s. 6d. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES, 

Illustrative of Mineralogy, Palzontology, Petralogy, Conchology, Metal- 
lurgy, &c., arrangtd by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
as. 6d. ; 25 do. to illustrate the Rev T. G. Bonney’s ‘‘ Elementary Geology,’ 
2s. 6d. ; 25 do. British Foss:ls, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 2s. 6d, ; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6¢. ; 25 do. Metals, do , 2s. 6d. ; 25 
do. Rough Gems and Stones, do, 2s. 6¢. Catalogues free. N B. -P.O.O. 
or Cheque must aveciahly accompany all orders. Trade supplied. 








GEOLOGY. —In the Preface to the Student’ s | 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: | 
—“ As it is impossible to enable the reader to recognise rocks and mine- } 
rals at sight by aid of verbai descriptions or figures, he will do well to | 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TEN NANT (r49, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following | 
terms, in plain Mahogany Cabinets:— 
zoo Specimens, in Cabsoet, with 3 Trays oe £2 2 
200 Specimens, in Cabinet, with 5 Trays ... ss 
300 Specimens, in Cabinet, with 9 Drawers ee IO 10 
400 S pecimens, in binet, with 13 Drawers... ... 2% 0 
Seve ore extensive Collections at 50 to 5,000 Guineas each. 


tee 


one 


GEOLOGICAL MINERALOGY at KING’S 
COLLEGE.—The LECTURES by Prof. TENNANT, F.G.S., are 
given on Wednesday and Friday mornings from 9 to 10, and on Thurs- 
day evenings from 8 to 9; they begin early in October and fterminate at 
Easter. The Public are admitted on paying the College Fees. 





GEOLOGY AND MINERALOGY 
JOHN TYM begs to call attention to his 


Geological and Mineralogical Collections They are specially prepared 
for the use of student-, to illustrate various elementary works. For 
example, Collections of Fossils, Minerals, and Rocks (each specimen, 
with name, &c.), can be purchased at prices from 16s. (for 100 speci- 
smens) upwards ; a very good series of 200 being furnished for £2 2s 
A Collecti-n of 40 Typical Rocks costs 6s., and a Collection of 50 
Miner.ls, 8s. For teaching purposes, a special Collection of Fossils, 
Minera!s, and Rocks (large and fine speciinens), numbering 159, is sup- 
plied tor £3, and an analogous Collection of Minerals, numbering 100, for 
£1 10s. AC sllection of 60 Invertebrate Fossils, arranged in palzon- 
tological order (each mounted on tablet, with sub-kingdom, class, spe- 
cies, and geological ‘ormation), for £1. Sets of Implemex ats Teeth, 
and Bones, nemenlon the Pleis‘ocene fauna and the Palzolithic age, 
from 7s. 6d@. A very good series for £1 A great number of other Col- 
lections, and also single specimens, are on sale. Full particulars will 
be found ia the Catalogue, which will be sent post free on application 
to John Tym 
Postal Addre-s:—CASTLETON vid SHEFFIELD. 
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“That excellent periodical Tus Garpsn.”—Professor Uwan 


THE GARDEN: A Weekly Illustrated 
a of Gardening in all its Branches. Founded and Conducted b 
. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“Mr. Robinson’s valuable and elegant weekly.”—Saturdey Review 
Aug. roth, 1872 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. | Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures, } Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove, 
Notes and Questions. } The Household. 

Market og | The Wild Garden. 

Trees and Shru | The Kitchen Garden. 

Professor ASA Grav says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64d. 

Terms ot Subscription.—Sent direct from the Office in London, post free, 

age in advance—For One Year, 26s. ; Half a Year, 14s. uarter of a 
ear, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37. Southampton Street. Covent Garden, London, W.C. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailifis, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Ghomier ‘A Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 34¢. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 





| The JOURNAL of APPLIED SCIENCE 


and RECORD of PROGRESS in the INDUSTRIAL ARTS. 
Monthly, Price Fourpence Edited by P L. Simmonps. 
KENT & CO., PATERNOSTER ROW 
Advertisements, Subscriptions, and all Cc ications to be 
co the Proprietor, P. L. SIMMONDS, 29, Cheapside, London, E.C. 
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In Crown 8vo, price 9s. 


| SOUND and MUSIC: a Non-Mathemati- 
cal Treatise on the Physical Constitution of Musical Sounds and Har- 
mony, including the Chief Acoustical ag of Prof. Helmholtz. 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 


e. 
, MACMILLAN an> CO., LONDON, 
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NEW ELEMENTARY 


BOOK ON PHYSICS, BY PROFESSOR 
EVERETT. 


Just published, with numerous Woodcuts, 1€mo, cloth, 3s. 6d. 


ELEMENTARY TEXT-BOOK OF PHY-| 


sics. By J.D. FVERETT, D.C.L., F.R.S E., Professor of Natural 
Philosophy in Queen’s C ollege, Belfast, Translator and Editor of 
racer ** Natural Philosophy,” &c. 


“* This excellent little work is admirably adapted to the wants of teact ers 
who really desire to give their students a solid ground-work in the princip] es 


of physical science.”—Popular Science Review. 
BLACKIE & SON, 


London : Paternoster Buildings. 


FOURTH EDITION. 


NATURE 
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BRYCE M. WRIGHT’S LATEST ARRIVALS. 
MINERALS, —Crystallised Thorites, 


Orangite, W6ohlerite, Elzeolite, 
Monazite, &c., a// exceedingly rare. 
SHELLS. —Very fine Murex Euryteron, Ranella pulchra, Conus 
Floridanus, rare variety of Conus princeps, Conus rhodo- 
dendron and Voluta junonia, all very fine. 
| FOSSILS.—Head and Antlers of Irish Elk (Afegaceros hibcr- 
| aicus, Owen), measuring 11 feet from tip to tip. 
| IMPLEMENTS (Stone and Ethnographical).—-Collections of 
M. Elie de Beaumont and Dr. Whitfield. 


Leucophane, 
Pyrochlore, 


Homilite, 
Enstatite, 


Illustrated by 760 Wood Engravings and Three Coloured Plates, and accom- | 


panied by a Series of Problems, medium 8vo, cloth, 18s. 


DESCHANEL’S NATURAL PHILOSO- 
PHY: an Elementary Treatise. Translated and Edited, with extensive 
Additions, by J. D. Everett, D.C.L., F.R S.E , Professor of Natura] 

sophy in Queen's College, Belfast. 
Also, separately, in Four Parts, limp cloth, 4s. 6d. each 
I. MECHANICS, HYDROSTATICS, aud PNEUMATICS 
If HEAT. 
I'l ELECTRICITY 
» IV. SOUND and LIG 


“ Systematically 
forms a model work for 


eviem. 


and MAGNETISM. 
HT 


arrang¢ 
a class in experimental physics.” 


London: BLACKIE & SON, Paternoster Buildings. 


COACHING for Matriculation, Preliminary | 


M.B., rst and end B.Sc. of Lordon University. Apply to 
Epwarp B. Avetinc. D.Sc, F.1.S (Lecturer on Comparative Ana- 
tomy at London Hospit: ul, and on Botany and Animal Physiology at 
the Birkbeck Institute) 88, Camden Road N.W. 


Scientific 


BOTANICAL TABLES for the USE of| 


STUDENTS 
D.Sc, F.L.S. 


Third Edition 
Price 1s 


Compiled by Epwarp B. AvE.inc, 


PHYSIOLOGICAL TABLES for the USE | 


F.US. | 


of STUDENTS. 


Price rs. 


Compiled by Enwarp B, Avetine, D-Sc., 


HAMILTON, ADAMS, & CO. 


Society for Promoting Christian Knowledge. 


NOW R EADY. 
NON-CHRISTIAN RELIGIOUS SYSTEMS. 


With Map. fcap. , price 2s. Ga’, each. 
ISLAM and its FOUNDER. By J. W.H. 
STOBART, B.A., Principal, La Martinicre College, Lucknow. 


BUDDHISM: being a Sketch of the Life 
and Teaching of Gautama, the Buddha By T. W. RHYS DAVIDS, 
of the Midd'!e Temple 


HINDUISM. By Monier Williams, M.A., 
D.C.L., &e 
London: 77, Great 

E 


Sve, cl th board 


4, Royal 


Queen Street, 
xel ange, E.C. 


Lincoln’s Inn Fields, W.C. ; 
; and 48, Piccadilly, W. 


THE MiCROSCOPE IN PRACTICAL 
MEDICINE. By LIONEL S. BEALE, M.B., F.R.S. 
The Fourth Edition will be ready in October. Two Hundred Pages and 
Thirty Plates have been added to this Edition, and the work has been 
revised throughout. 


London: J. & A. CHURCHILL, New Burlington Street. 





Resunily published in 8vo, 10s. 6a, 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 


“ We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


* An able and exhaustive inquiry."—Pudlie Health. 


“* A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is tull of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

«Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be grateful to Dr, Maclagan 
for showing the actual position of the advocates of tne germ theory at the 
present time.”—Lendon Medical Recora. 


MACMILLAN & CO., London 


d, cle ane written. and admirably illustrated, it | 
—Saturday 


| morning. 


BRYCE M. WRIGHT, FP, R.GS., &e., 
GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 
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THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rsth of the month. price 4d.; Subscription per 
Avnun, post free in Great Britain, gs. 
CoNTENTS FOR SEPTEMBER 1. 

1.—Electrical Sc’ence at the Briti-~h Association. 
2 —An Imp: ‘oved Double Current Key. (With Illustrations.) 
3.—India-rubber considered in Re erence to its Application to Telegraphy. 

(Canciens -d.) 
4.— Mowbray’s “* Powder- 
5.— Electricity in War. 
6.—Theiler’s Patent Relay. 
| 7,.—Review. 
| 8.—Notes. 
9 —City Notes. 
| 10.— Correspondence. 

London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


Keg” Blasting Battery. 


(With IJustration.) 





THE BEST FARMERS’ NEWSPAPER. 

THE CHAMBER OF 

AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Jonn ALGrRNon CLarkeg, Secretary to the Central Chamber 
of Agriculture, 


| Devotes special attention to the discussions and proceedings of the Chambers 


of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 
intelligence of particular value to the agriculturist, 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 


| specially reported in this Journal, which is despatched the same evening so 


as to ensure delivery to country subscribers by the first post on Tuesday 
Price 3¢., or prepaid, 15s. a year post free. 
Published by W. PICKERING, 21, Arundel Street, Serand, W C. 


On the SN of every Month, 6 aie 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrincTon, 
With the assistance of 

Freperick Bonn, F.Z.S. FREDERICK SMITH. 

Epwarp A Fitcu. . Jenner Wer, F.L.S. 

Joun A. Power, M.D. . BucHanan Wuirte, M.D. 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches - promised by eading Entomologists. There will be 





| tributions to the Natural History of British Reptiles; 


numerous Woodcut: 


SIMPKIN, “MARSHALL, & CO., Stationers’ Hall Court. 


On the 1st of every Month, price One .¢ Shilling. 


THE ZOULOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 


Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Ob:ervations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports an1 Notes from Local Aquaria ; Con- 
Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Boo! 





JOHN VAN VOORST, 1, Paternoster Row. 
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Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. 6. 
gs. 6d. Quarterly, 55. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 21s. each. 

Volumes XI., XII, XIIL., and XIV.,cloth, price 10s. 6¢. each 

Cloth Cases for binding all the volumes, price Is. 62. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at the 
Office. 


CHARGES FOR ADVERTISEMENTS. 
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~ DRAPER’S” INK (DICHROIC). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writing becomes a pleasure when this Ink is used. It has been adoptec 
by the principal Ranks, Public Offices, and Railway Companies throughov 
Treland 


It writes almost instantly Full Black. ; Flows easily trom the Pen 
oes not corrode Stcel Pens Blotting-paper may be applied 
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JAMES WOOLLEY, SONS, & CO., TISLEY ¢ 
69, MARKET STREET, MANCHESTER. C. Co 
OPTICIANS, 
CHEMICAL APPARATUS AND REAGENTS | 
For Lecture and Class Demonstration, Laboratory Instruction, &c. | 172, BROMPTON ROAD ’ S.W. 


SETS OF APPARATUS AND CHEMICALS | (Close to South Kensington Museum), 
| PROF. DEWAR’S NEW ELECTROMETER 


| For developing and measuring minute quantities of Electromotive Force. 

Portable Chemical Cabinets adapted for Private Study. GALTON’S WHISTLES 

For testing the limits of audible sound, 10s. 6d. 

on TISLEY’S HARMONOGRAPH, 

MICRO SC OPE S, OBJECTIVES, & For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
C, Vibrations) on card or on blackened glass—most attractive for Class 

Demonstration—from £3 ros. to £21. 
CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A. Specimen Curves drawn on card, post free, 3s. per dozen, 


For the various Public Examinations. 


Price Lists on Application. 





The Medal and Highest Award has been given for Design, STER 
Construction, Optical Excellence, and Moderation in Price, to Giving visibiy —} 800 Y' a eae each 1s. 


HE N RY C RO U C H, Price Lists of A en a Pnonogriphy Pott Freed and Description of the 


66, BARBICAN, LONDON, E.C. — fea 
Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. W. L A D D & Cc O., 


‘Mailed abroad free. Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
DUPRE’ S APPARATUS | a1 & 12, BEAK STREET, REGENT STREET, wW. 
For the | LADD’S IMPROVEO SELF-CHARGING HOLTZ ELEC 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 


E S T j M A T | Oo N O F U R E A Mahogany and Glass Case. This instrument is immediately 


available in any condition of the atmosphere. 


The above improvements can be appl rae é 
HOW & CO.’S STUDENT’S MICRO- _— —_" re 
SCOPE, £5 5s. MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
HOW & CO.’S MICROSCOPE LAMP. RATUS, complete in Case, post free 3/. 85. 62. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above 
HOW & CO.’S GEOLOGICAL DIA- in similar case. 
GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c, 


Catalogues on Application. Illustrated hon Sixpence. 
JAMES HOW AND CO., -_—- nina eccleiel 


; : y “A most - d lic “a _ 
5, St. Bride Street (late 2, Foster Lane), London. rs R y’: Stand dard. ee ae article” 
“ The Caracas Cocoa of such choice ts _ “ 


—Food, Water, and Air, edited by Dr. 


HOLLOWAYS PILLS eae CARACAS 


. AMERICAN 

Is a Certain Cure for all Disorders of the LIVER, STOMACH 

AND BOWELS. A Great PURIFIER of the BLOOD; a | CENTENNIAL PRIZE MEDAL (© CYC OA 
‘ P AWARDED. 

Powerful Invigorator of the System, in cases of WEAKNESS | 


AND SUSEEES, and is unequalled in Female Complaints, THE BREWERS’ GUARDIAN: 
jeer a AES TE A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 

TH E “HAN SA, “9 Licensing, Legal, and Parliamentary Matters. 7 

Published since 1864, in Hamburg, is the only fetuenduee professional Revigw oF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 

paper ia Germany, dedicated exclusively to Maritime Objects. Essays, Cri RECORD. 

tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- The Official Organ of the Country Brewers’ Society 

lopment of Maritime Affairs in every respect. Every second Sunday one (Founded 1822. F 

Number in 4to. at least ; frequent supplements and drawings. Subscription “s h 

at any time ; preceding numbers of the year furnished subsequently. Price The Brewers’ Guardian” is published on the Evenings of every alternate 

x25. for twelve months. Advertisements 4d. a line widely spread by this Tuesday, and is the only journal officially with b 

paper ; considerable abatement for 3, 6, 12 months’ insertion, Business Subscription, 16s. 6¢. per annum, post free, dating from any quanee-de. 

Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by Single Copies, 1s. each. Registered for transmission abroad. 

W. v. Freepsen, M.R., Hamburgh, Alexander treet, 8. Offices—s, Bond Court, Walbrook, London, E.C. 
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Lately published, in 8vo, price t2s. 6¢., VoL. I. of 


THE THEORY OF SOUND. 


LORD RAYLEIGH, F.RS., 
Formerly Fellow of Trinity College, Cambridge. 
MACMILLAN AND CO., LONDON. 
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RUPTURES.—BY ROYAL LETTERS PATENT. 
TE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurt‘ul in its effects, is here avoided ; a 
soft bandage being worn round the body, while the maniaiee 
resisting-power is supplied by the MOC-MAIN PAD and 

| PATENT LEVER, fiting with so much ease and cl 
that it cannot be detected, and may be worn during sleep. / 
descriptive circular may be had, and the Trass (which cannot 
fail to fit) forwarded by post, on ‘the circumference of the bor y, 
2 inches below the hips, b-ing sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
Price of a Single Truss, 16s., 21., 26s. 64., a and 318. 6d. + Pos 
Double ,, 31s. 6d., 425., and 52s. 
” Umbilical ,, 42s. and 52s. 6d. ) free 
Post Office Orders to be made payable to John White, Post Office Piccadilly 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelli ing of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and diawn 
on over an or inary stocking. Price 4s. 6d., 7s. 6¢., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, 


PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and etfectual tonic, s imulant and stomachic, 
elegant remedy prevents and removes indisposition arising from the 
of alcoholic drinks, and at oace restores and imparts tone to the 
perfects and increases the action of the liver and kidneys, preve 
moves wind, palpitation, pains in the chest and stomach, colic, « 
bilious and liver disorders, gout, rheumatism, dropsy, disez 
neys, apoplexy, and affections of the heart, &c 
in Bottles, protected by the Government Stantp, 2s 6d. and 4s. € 

PREPARED ONLY BY THE PROPRIETOR, 


Ga J. AN ORE W S. 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C. 
See Treatise on the efficacy, medicinrl action, and compcsi 


« Pi k Me-Up,” by the Proprietor, 


FRENCH HYGIENIC SOCIETY, 40, Hay. 


market.—Electro-Dosimetric Institution. Treatment of all Chronic 
Diseases pronounced incurable by the combined therapeutic methods 
of Drs. Burggraeve and P. A. Desjardin. Hours of Consultation from 
3 to 5 p.m. Treatment by correspondence. Mondays, Wednesdays, 
and Fridays, consultations free from 10.30 to 12. Chemical and Medi- 
cal Analyses made. Depdt for Continental Hygienic Productions, 
Medical Belts, &c. 


The dosimetric system of medicine is the connecting link placed by Dr. 
Burggraeve between the old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic schools. 

This system, which is now well known and much used by doctors in 
Europe and South America, where it is steadily gaining ground, consists of 
a treatment that is at the same time convenient, agreeable, and sure. It 
depends upon the purity of the medicine and exz actitude of the doses, 
and is applied to the nature and causes of diseases both chronic and acute. 
In a word, it is the realisation of the hopes and res-arches of the alchemists 
of the middle ages, 

These medicines are administered in the form of granules, which are taken 
by all, even children, easily and without the least repugnance. 

This system rejects the ordinary forms of the old Pharmacy—apoze 
potions, opiates, electuaries, &c., in short, all the complicated mixture “of 
drugs of nauseous odour and taste, respected by the old formularies, 
but which now, in the face of the progress of modern sci ence, have no longer 
the ne cessity of existence. 

It is, above all, in chronic diseases (the 
schools), rheumatism, gout, dyspepsia, liver complaints, 
spleen and kidneys, paralysis, scrofula, &c , that the system ot Dr. 
grseve, combined with that of Dr. P. A Desjardin, gives the 
remarkable results. 

A large number or cures, obtained in a comparatively short time, highly 
confirm the therapeutic value of the electro dosimetric system. 

If we consider that chronic maladies are caused by a diathesis, which 
always produces a change in the vital and nutritive organs, and if on the 
other hand, we consider ¢ carefully the electro-magnetic phenomena, and the 
subtle na‘ure of that agent, wh’ch, if it be not life itself, is one of its most 
active and important principles, we easily perceive the therapeutic va'ue of 
a method which acts directly upon the vitality of the patient, by employing 
those agents which are essex itially vital. 

It is thus that in charging the elect ric currents, which  ggompes directly 
into the orgarism, with molecules of iodine, iron, gold, , we can, almost 
i: stantaneouslv, soothe pains and spasms, re-establish or selowehee the circu- 
lation of the fluids, and restore that equilibrium of which health is the 
result. 

But it must be unders‘ood that for a treatment of this kind a wide experi- 
ence is necessiry ; the usual means of ordinary medicines are utterly 
insufficient, an exclusive attention being demanded for this speciality. ? 

In establishing the ‘‘ Electro-Dosimetric Institution of London,” we fill 
up a chasm, and thus render a signal service to all doctors, who will 
find with us the readiest and most active concurrence in the treatment of 
that unfortunately large class of persons afflicted by chronic diseases, 
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CLARENDON PRESS PUBLICATIONS. 


Descriptive Astronomy. A Handbook for the 
General Reader, and also for practical Observatory work. 
With Illustrations and numerous es les. By G. F. 
CHAMBERS, F.R.A.S. Third Edition, enlar; ged, Svo. 28s. 

‘There is much i this ha dbook t interest > lt reader wh le 
find an inv ler S information on ¢ stiz 


" 
r will al 
le refere ices to Pall Mall 


An Elementary Treatise on Heat, with 
numerous Woodcuts and _ J)iagrams. By BALFOUR 
STEWART, LL.D., F.R.S., Professor of Natural Philos yphy 
in the Owens College, Manchester, New Edition. Extra 
tag Svo. i : 

“The put | is exceedingly well-timed: it i 
within narrow ti ts and principles of this younger 

the Sciences yr the mast f the greater portion of tbe contents only 

) l } "—Spectator 


part of the reader. 
Chemistry for Students. by A. W. WIL- 
LIAMSON, hil. - Doe , F.R.S., Professor of Chemistry, 
U: nive rsit y ( ris ege, London, Third Edition. Extra Feap 


of the student 
never without interest.” 


ion; a book that keer 
» master details dificult but 
—Examiner. 


Exercises 1 in Practical Chemistry. By A. 
G. VERNON Harcourt, M.A., F.R.S., and H. G. 
MaDAN, M. i. Series I] yu tive Exercises, Second 
Edition. Cr wn 8 0, cl Price 7s. 6d, 

‘To th rerol asses formed throughout the country for the study 
chemistry =f t ience and Art and the Univer 

Examination —A theneum. 


Forms of Animal Life. [Illustrated by De- 
scriptions and Drawings of Dissections. By G. ROLLESToN, 
M.D., F.R.S., Linacre Professor of Physio'ogy, Oxford. 
D lemy Svo, cloth. Price 16s, 
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ngly recommend this little volume.” 
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‘o nparati ve 


Geology of ‘Oxford, and the Valley of 
TILE THAMES. a Jous PHILLIPS, M.A., F.RS. 
Professor of Geol , Oxtord 1. Svo, clot th. i; Ts. 
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whom the Sec >r of England are a subject of interest.” —A c 
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Professor PHILLIPS. 
Crown 8vo. 10s. 6. 

By W. F. DONKIN, 
Astronomy, Oxford. 


With 

Maps, Illustrations, etc. 

A Treatise on Acoustics. 
M.A., F.R.S., Savilian Professor of 
Crown $vo, cloth. Price 7s. 6d 


A Treatise on Electricity & Magnetism. 
By J. CLERK MAXWELL, rst Professor of 
Experimental Physics, Cambri i 7 8vo, cloth, 

1/7, 118. 6d, 
“Tf Profe 
rank of the pk 
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Text-Book of Botany, 
AND PHYSIVLOGICAL., By Dr. JuLius Sacus, 
Professor of Botany in the University of Wiirzburg. Trans- 
lated by A. W. Bennett, M.A., l.ecturer on Botany, St. 
Thomas’s Hospital, assisted by W. T. Thiselton Dyer, M.A., 
Ch. Ch., Oxford. Royal 8vo, half morocco, 315. ‘6d. 

“Ti 1€ want ‘of a good text-book of Botany, one that would give an 
curate idea of the present state of botanical science, has long been felt by 

I lis ; We therefore he artily welcome the appearance of this 
ati ecause we feel certain that it will supply that want so long felt 

ers and students.” —Nature, 
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OXFORD, printed at the CLARENDON PRESS, and 
published by MACMILLAN AND CO., LONDON, Publishers 
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TRUE TIME BY O8SERVATIONS OF THE SUN. ° 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest ‘form 


(price £3 35.) will determine true time to within two seconds. 


application. 


Short illustrated Pamphiet post free upon 


E. DENT & CO. 


MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY, 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 





(FACTORY—GERRARD STREET.) 





BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. . 


Is Officially Certified as the most efficient and lasting for removin 
water. See Report of Royal Commission, presented to Parliament, 


sewage, lime, and lead trom 
ession 1875. Weekly Reports 


of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 


Society of England, Vol. XI., Part 1, 1875. 


See also leading articles in the Zimes, February 1, 


1877, the Evening Standard, February 2, 1877, &c. 
“Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”— Report of Royal Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 
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L REPORTS, PRICE LISTS, AND ALL PARTICULARS 


AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 





IN CROWN 8vo, CLOTH, PRICE 12s. 6¢., ILLUSTRATED., 


HISTORIA FILICUM. 


An Exposition of the NATURE, NUMBER, and ORGANOGRAPHY of FERNS, 


and a Review of the Principles upon which Genera are founded, and the Systems of 


Classification of the principal Authors, 


With a New General Arrangement, Characters 


of the Genera, Remarks on the Relationship to one another, their Species, Reference to 


Authors, Geographical Distribution &¢., &c. 


With THIRTY LITHOGRAPHIC PLATES by W. H. FITCH, F.L.S., illustrating the Character of the Tribes. 


By JOHN SMITH, 


Ex-Curator of the Royal Botanic Garden, Kew, Author of ‘‘ Ferns, British and Foreign,” &c. 


«Interspersed as it is with many critical remarks, the fruits 
of long-continued observation in an exceptionally favourable 
position, Mr. Smith’s book will be welcomed by all students of 
Ferns, even those by whom his conclusions may not be adopted. 
No one anxious to work up a thorough knowledge of Ferns 
can afford to do without it.”—J. M., Gardeners’ Chronicle. 

** The book is worthy of careful study by every one who is 
interested in the subject.” -NATURE. 


Previous to the publication of this book, Sir William Hooker 
speaking of the Kew collection of Ferns, says, it is ‘the finest 
in cultivation, the formation of which is mainly due to the exer- 
tions and ability of Mr. John Smith, who for forty-three years 
held an important position among the officers of the Royal 
Gardens. His knowledge of Ferns and his writings upon them 
justly entitle him to rank among the most distinguished ptero- 


| dologists of the present day.” — Synopsis ilicum, 1865. 


MACMILLAN anp CO., LONDON. 
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BROWNINGS METEOROLOGICAL INSTRUMENTS. 
DEW-POINT THERMOMETERS, SIX’S THERMOMETERS, 
For showing the amount of moisture in the atmosphere. | For registering greatest heat and greatest cold. 
7 indications of these Instruments will assist an observer in foretelling | Six’s Thermometer, enamel tube, opal glass scale, with 
the weather. brackets to revo v» on oak boards (Fig. 6)—20- 
Tew-point Thermometer, box scale ... ... ... ... O12 6 | inch {2 155., 14-inch £2, 12-inch £1145, r)-inch £1 10 © 
lcw-point Thermometer, zinc scale (Fig. 4) 























> 1— 











Thermometer, enamel tube, ziac scale, white 
japanned case (Fig. 7)—14-inch 185. 6¢., 12-inch 

175., 10-inch 15s. 6d, 8-inch : : 

| Six’s rhermomet er, transparent opal glass scale, i i 
white enamelled case, for placing outside ‘t a 
window—8-inch 17s. wt 10-inch 2Is., 12-inch 


Dew-point Thermome'‘er, porcelain scales, on oak back 
Dew-point Thermometer, divided on stem, enamelled 
* glass scales, ebonized back ... . 

Mason’s Hygrometer or Dew-point Thermometer. | 25s., and 14-inch ’ 
This Thermometer is divided on the stems with | Six’s Thermometer, boxw ood scale, ., plain tube, in black 
figures on glass scales, mounted on mahogany japanned case—12-inch 16s., 10-inch 14s. 6d, 
i ae eb a rar am a. ae 8 inch 


Llustrated Catalogue of Meteorological Instruments se at id ree. 
ao 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &c., &c. 
63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C. 
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ANDERSON’S COLLEGE, GLASGOW. 
THE YOUNG CHAIR OF TECHNICAL CHEMISTRY. 
Professor E. J. MILLS, D.Sc. (L 


SESSION 1877-78. 


ond.), F.R.S. 


LECTURES.—A Course of Fifty on TECHNICAL CHE 
MISTRY will be delivered during the Se on M day, Tuesday, and 
Wednesday in each week at 9 A.M., beginning on Monday, sth November. 
The Lectures will be illustrated by the actual Inspe ti» m of Manufacturing 
Processes. ‘They will include this year, as special subjects, Fuel, Aerated 
Waters, and the Bromine and Indust e f the Course, Two 
Guineas ; Laboratory Students Free. The entio ung ; Me 1 quali- 
tag tan he proteadene ot ( ivi and Mining I i i 
well as those more immediately interested 1 
Chemistry, is called to this Course of Lectu 
A Course of Thirty Lectures on TEC HNIC AT ORGANIC CHEMISTRY 
will be commenced on May 1. Thes« 1 ially intendec 
for Dyers, Colour Manufacturers, Tar Rectifiers, 
Drysalters. Fee for the Course, 
Mr. J. B. HANNAY, F.R.S.E., Senior 
ck sliver a Series of Thirty Lecture ~sand D on 
APPLICATIONS of oo CHEMISTRY. Course this 
Session will include QT! 1ermon y, Pyrometry, < ther departme of 
Thermal Cl! ; (2) the Electro-Depo Me , and other prin- 
cipal Relations be tween Chem st l e for the Course, 
Half-a-Guinea ; Laboratory Stu 
LABORATORIES.—tThe L 
Wednesday, rst November, from 10 A.M 
r p.M.), under the Superintenc 
Instruction given in the Prepa 
Research, especially as relatin 
Session of Nine Months, 
for One Month, 4 
Students entering 
knowledge of Elem« 
BURSARIES. 
for Three Years, are now 
applications in writing 


as 
of M anuf: acturing 


, ls 


the Study 


; n { Distil lers, 
wo Guineas. 
Assist " Pog arranged to 


sonstrs » PRACTICAL 


its 
1emistry 


i 
pen Daily on and after 


4 rt. (Saturdays, 

lence of the Prof r aad 

ration of Chemical Substa 

to Manufacturing Processes. 

£18; Six Months, £13; Thr ee Mot a yin or 


iboratories will be 


2 108. 

upon Laboratory y Instruc ction are required to have a fair 
ntary Chemistry. 
One or two 
at the 
up to the 18t 


per Annum, tenable 
al acl who will receive 
h Octob 


ALEX. MOORE, Secretary. 


166, St. 





UNIVERSITY COLLEGE, LONDON. 


The GOLDSMID PROFESSORSHIP of GEOLOGY is Vacant 
consequence of the resignation of Prof Morris. An Endowment of £ 
per aunum is attache ato the Chair Applications for the apoo ntment wv il 
be received on or befcre October 1, at the office of the Cuilege, w 
turther information may be 


in 
iere 


obtained. 


TALFOURD ELY, M.A., Secretary. 


KING'S COLLEGE, LONDON. 
EVENING CLASS DEPARTMENT. 


WIinTER Session 1877-78. 





— "Dw . i ( Monday, October 8 \ ee 
CHEMISTRY, at 7 p.m. \ Thursray, October 11.f Mr. W. N. 


ANALYTICAL CHE- \ 7... 
MISTRY, from 7 till 9 p.m. o 


Fee for the Course of Lectures, £1 115. 62 
The Session terminates in March 


HARTLEY. 
day, October 9... Mr. W. N. HARTLEY 
; for the Laboratory, £2 2s. 
KING’S COLLEGE.—GEOLOGY. 
EVENING CLASSES. 
Lectures on GEOLOGY and PALZ ONTOLOGY 
Rev. Tu »s. Witrsuire, M.A, F.G.S., on Monday 


October 8. There will be a!so two or more Field 
Afternoons, in the neighbourhood of London, in 
> , 


A Course of Thirty 
will be given by the 
Evenings, commencing 
Lectures on Saturday 
May. 

for additional information apply to the Secretary, King’s College, Strand, 
London. 





GEOLOGICAL MINERALOGY at KING’S 
COLLEGE.—The LECTURES by Prof. TENNANT, F.G.S., are 
giveu on Wednesd: ay and Friday mornings cae 9 to 10, and on Thurs- 
day evenings from 8 to 9; they begin early in October and terminate at 
Easter. The Public are admitted on paying the College Fees. 





ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 





A CLASS (open to others than Students of the Hospital) for the January | 


Matriculation Examination of the University of London will begin 
October 8. 

for particulars ap ply, persoral’y or by letter, to the Warden of the College, 
St. Bartholomew's Hospual, k.. 


on 


| én, 


| do. Rough Ge. ns and Stones, do, 2s 6d. Catalogues free. 


i 


MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, Entomoiogy, and every branch of Microscopical Science. J. D. 
Maller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student’s Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A. and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W. 
OPEN SCHOLARSHIPS AND EXHIBITIONS IN NATURAL 





The E xamination for 1877 will be held on TUESDAY, October 2, and 
following days. candidates are re quested to call upon the Dean, at 17, 
Great Cumberland Place, Hyde Park, on the morning of Monday, October 
1, b-tween the hours of 10 aud 1, and to bring with them the necessary 
certificates. 

For further particulars apply to the Registrar at the Hospital, or to 

A. B. SHEPHERD, M.D., Dean of the School. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GaRDNER. at the Royal 
Polytechnic, or 44, Berners Street, W. 





COACHING for Matriculation, Preliminary 
Scientific M.B., rst and and B.Sc. of Lordon Galvendin. Apply to 
EpWARD B AVE Linc, D.Sc, F.L.S (Lecturer on Comparative Ana- 
tomy at London Hospitz al, pod on Botany and Animal Physiology at 
the Birkbeck Institute) 88, Camden Road, N.W. 


BOTANICAL TABLES for the USE of 
STUDENTS. — Edition. Compiled by Epwarp B. Ave Line, 
D.Sc., F.L.S. Price 1s. 


PHYSIOLOGICAL TABLES for the USE 


f STUDENTS. Compiled by Epwarp B, Ave.ine, D.Sce., F.US. 
Price Is. 
HAMILTON, ADAMS, & 


co. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. a F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S. ; Dr. Voeicker, 
F.R.S.; Dr. Williamson, F.R.S. 

The Autumn Term commences Tuesday, ay asth. 

. WILLMORE, Principal. 





GEOLOGY AND MINERALOGY, 
JOHN TYM begs to call attention to his 


Geological and Mineralogical Collections ‘They are specially prepared 
for the use of student-, to illustrate various elementary works. For 
example, Collections of Fossils, Mineral-, and Rocks (each specimen, 
with name, &c.), can be purchased at prices from 16s. (for roo speci- 
mens) upw ards ; a very good series of 200 being furnished for £2 25. 
A Collection of 40 Typie: al Rocks costs 6s., and a Coilection of 50 
Miner. ls, 8s. For teaching purposes, a special Collection of Fossils, 
Miners als, and Rocks (large and nne sp¢ciinens), numbering 150, is sup- 
plied for £3, and an analogous Collection of Minerals, numbering 100, for 
Zt ros. A Collection of 60 Invertebrate Fossils, arranged in palzon- 
tological order (each mounted on tablet, with sub-kingdom, class, spe- 
cies, and geological formation), for £1 Sets of Implements Teeth, 
and Bones, illustrating the Pleis‘ocene fauna and the Palzolithic age 
from 7s. 62. A very “good series for £1 A great number of othe Co 1 
lections, —- also single specimens, are on sale. Full particulars wil 
be found ix the Catalogue, which will be sent post free on application 
o John Tyn m 


Postal Addre-s:—CASTLETON wid SHEFFIELD. 





“4 
THE POPULAR SCIENTIFIC POCKET CABINET 
SERIE 


Illustrative of Mineralogy, Palzcontology, "Petateas, Concholegy,. M 

lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 
Whiskin Street, London, E.C. 

to illustrate Geikie’s ‘‘ Geological Primer,” 

7.; 25 do. to illustrate the Rev 

jo. British Foss ls, 


25 Specimens in Ca 

6 T. G. Bonney’s ‘‘ Elementary Geology 

in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
2s. 6a. ; 25 do. Metallic Mineral 

2s. 6d. ; 25 do. Metals, do , 2s. 6d. ; 

N.B. =-P.0.0. 

Trade supplied. 


5 do. —e Minerals, do., 


2s. 6d. . Recent Shells, do. 


r Cheque mus invariably accompany all orders. 





Oct. 


4; 187 7 | 





NOTICE TO SCIENCE TEACHERS, &. 


In future the Publisners of NATURE will insert Adver- 
tisements of Teachers, &t., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 38. jor three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


CHEMISTRY, PHYSICS, CRYS TALLO- 
GRAPHY. —Lectures or Tuition in London by Oxford Graduate. F irst- 
Class-Man, late Scholar.—K., 11, Sevington Street, Harrow Roa " W. 


WANTED, a Place as ‘DE SMONSTRATOR 


in Chemistry and Ph Private Assistant to a 
engaged i in original wor PF Assistant of Mr CH. ¥ 
is practic ad acq lainte h me ) es ofc 
= s oe referer 1 

- - = NATwvRE Office, 


Ger 


GEOLOGY.- 
ELEMENTS of GEOLOGY, by Sir Charles Ly yel ll, price gs., he says: 
—‘“ As it is impossible to enz able the reader to r¢ nise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of sp : h as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 
too Specimens, in Cabinet, with 3 Trays 
200 Specimens, in Cabinet, with 5 Trays 
300 Specimens, in Cabinet, with 3 Drawers 
400 Specimens, in Cabinet, with 13 Drawers 
More extensive Collections at 50 to 5.000 Gui ineas each. 


LONDON CLAY FOSSILS from SHEPPY, 


Fruits, Bones, Shells, Crustaceans, &c.; roo unnamed, or 50 named 
Specimens (25 or more Species), 5s. Carriage paid to London,—W. H. 
SHRUBSOLE, :sheerness-on-Sea, 

The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 


Unsouicirep Testimony.—“I am much pleased with the f 
Grammar Scho uxford JOHN N. 
3oth May I 


SPECIAL OF FER.—100 FRUITS or SHE 
To Geologists and N 


ORFORD whecpictrees plese fremae 


The Cutting near Orford Ca 
have been found, as advertis sedin Natt RE ] 
than twelve thousand § 
worth, have been distrib: 
particulars of Subscripti 
Esq., Sussex Ho se, 
dressed envelope 


aturalists. 
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Hov ward Re ad, South Senne i, closing ad- 


BEST FARME NEWSPAPER. 

THE CHAMBER OF 
ICVULTURE JOURNA 
AND FARMERS’ CHRONICLE 
Edited by JoHN ALGERD : the 


R 8’ 


AGR 
, 
son CI tary to entral Chambei 
Devotes special attent io 1 proceeding e Chambers 
of Agriculture of Great Britain en now nu “0 9 er upwards of 18,000 
members), besides giving original papers on pr 2 amass of 
intelligence of particular value to tl gricul 

The London Corn, Seed, H e, and other lay are 
specially reported in this Jou is despat he sz evening so 
as to ensure deli very to count scribers by esda 
morning. Price 3d., ) 3s. a year {| 

Published by W. PICKE RING. at, Arun 


THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Bre s I 
icensing, Legal, and Pasliamentary Matte 
Ravigw OF THE MALT AND Hop TRADES; AND WINE AND 
REcoRD. 
The Official Organ of the Country Brewers’ Society. 


(Founded 1822. 


nterests, 


TRADE 


“‘ The Brewers’ Guardian” is published on the Evenings of eve 
Tuesday, and is the only journal officially connected with t 
Subscription, 16s. 6d. per annum, post free dating from any qu iarter-dav 
Single Copies, rs. each. Registered for transmission abroad. 
fiices—5, Bond Court, W: albrook, London, &k.C. 
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“THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d. ; Subscription per 
num, post free in Great Britain, gs. 
CONTENTS FOR SEPTEMBER 1. 
1.—Electrical Science at the British Association. 
An Improved Doub!e Current Key (With I ustrations. ) 
1 bber considered in Re’erence to its Application to Telegraphy 
: Blastin 


ler-Keg” x Battery. 


in.) 


H. AUGHTON & 


m also Communications for th 


CO., 10, Paternoster Row, 
e Editor may be sent. 


To wh 
— Professor Owap. 
A Weekly [Illustrated 


Founded and Conducted by 
Author of “Alpine Flowers for English 


lux GARDEN.” 


= er s Cai 

we cm 
mam GA ARD DEN : 
Journal of G ardening in all its Branches 


F.L.S., 


i Pl. te is now issued with every number of The Garden. 
nson’s valuable and elegant weekly."—Satusd:y Review 
tome of the subjects regularly treated of in its pages 
rdy Flowers. 
wn Gardens. 
he Conservatory. 
Gardens. 
Sreenhouse and Stove. 
he Household. 
The Wild Garden. 
The Kitcl.en Garden, 
Ray says: ** It seems admirably adapted to the wants and 
: vho are interested in rural affairs. By such we hear it 
dwe think we do a favour to those of that class who 
s yet, by calling attention to it.” 
Price 6¢. Weekly. Specimen Copy, Post-free, 644. 
Terms cf Sut scripti on.—Sent direct from the Office in London, post free, 
e— For One Year. 26s. ; Half a Year, 145. ; Quarter of a 
all »scriptions to— The Publisher of 


all letters concerning Sut 
Street. Covent Garden, London, W.C. 
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vely to Maritime Objects. Essays, Cri- 
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lements and drawings. Subscription 
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‘hce: Aug. Me amburg, Alterwall, 28. Edited by 
W.v. FREEDEN, M1. R, "este, Alexander Street, 8. 
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FLETCHER’S NEW MINIATURE FURNACE 


For Quantitative Assays with the Blowpipe. 


Temperatures under perfect control can be used with 


any Blowpipe Arrangement, either Gas, Candle, or Lamp. 
100 Grains Cast Iron can be perfectly fused in Two Minutes, starting with the 


Furnace cold. 
Price, Furnace only, without Blowpipe, 1s, 


For Hot and Cold Blast Blowpipes (New Patent) and larger Furnaces with and without Blast see 


Illustrated List for September, 1877. 


THOS. FLETCHER 


MUSEUM STREET, WARRINGTON. 


Now ready, price 3s. 67. 


SOUTHERN STELLAR OBJECTS FOR SMALL TELESCOPES. 


Between the Equator and 55° South Declination. With Observations made in the Punjab. 


BY J. E. GORE, 


M.R.LA., A.I.C.E. 


Apply to W. THACKER anp CO,, 
S87, NEWGATE STREET, LONDON. 





SOCIETY FOR PROMOTING CHRISTIAN 
KNOWLEDGE. 





Just published. 
SPECIFIC SUBJECTS. NEW EDUCATIONAL CODE, 
ALGEBRA. By W.H.H. Hudson, M.A., 


Mathematical Lecturer, and late Fellow of St. John’s College, Cam- 


bridge. Feap. 8vo, limp cloth. 44. 


EUCLID. Books 1 and 2. Edited by Ww. 


H. H. Hupson, MA. Feap. 8vo, limp cloth. 4d. 


ELEMENTARY MECHANICS. By W. 
GARNETT, M.A, Fellow of St. John’s College, and Demonstrator of 
Ex; erin ental Phys.cs University of Cambridge. Feap. 8vo, 
limp cloth sa. 

PHYSICAL GEOGRAPHY. By T. G. 
BONNEY, M.A., FGS., Feil-w and Lectur:r in Natural 
Cambridge. Feap. 6vu limp cloth. 4. 


in the 


Science 

London: 77, Great Quee elds, W.C.; 
Excha 

WORK. 


NEW 


Now ready, crown 8vo, pp. 159, price 18s. 6d. 


ELEMENTS OF PHYSIOGRAPHY 


AND 


PHYSICAL GEOGRAPHY. 


With Express Reference to the Instructions recenily issued by the Science 
and Art Department. 


By THE REV. ALEX. MACKAY, LL.D., F.R.G.S., 


Auther of “‘ Manual of Modern Geography,” ** Ele ments of Modern 
Geography,”’ ** Intermediate Geography,” &c. 
i ith NMMCKOUS Lélus trati. WS. 
Teachers will be supplied with a Specimen Copy of this Book at half-price, 
by post, cn application to the Publishers. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
Of whom may be had, by the same Author, 

MANUAL OF MODERN GEOGRAPHY. 7th Thousand. Crown 8vo, 
” oO os. 75.0 f. = Ae " 
ELY 1ENTS OF MODERN GEOGRAPHY, 40th Thousand. Crown 
TH Ei N TERMEDIATE GEOGRAPHY. Fourth Edition. Crown 
OUTLIN cs OF MODERN GEOGRAPHY. | ic6th Thousand. 18mo. 
in cloth, 6d. 


~~ < 4 ; 
FIRST STEPS IN GEOGRAPHY sSth Thousand, 4d.; 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS,—Crystallised Thorites, 
Orangite, Wohlerite, Elzeolite, 
Monazite, &c., a// exceedingly rare. 

SHELLS.—Very fine Murex Euryteron, Ranella pulchra, Conus 
Floridanus, rare variety of Conus princeps, Conus rhodo- 
dendron and Voluta junonia, all very fine. 

FOSSILS.—Head and Antlers of Irish Elk (Afegaceros hiber- 
nivus, Owen), measuring 11 feet from tip to tip. 

IMPLEMENTS (Stone and Ethnographical).—-Collections of 
M. Elie de Beaumont and Dr, Whitfield. 





Leucophane, 
Pyrochlore, 


Honmilite, 
Enstatite, 


BRYCE M. WRIGHT, F.R.G.S., &c., 
90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 

FOR CANDIDATES FOR EXAMINATION IN MECHANICS. 
New Fdition, in small 8vo, with 124 Wocdcuts, price 3s. 6d. 
LESSONS in ELEMENTARY MECHA- 

NICS, Introductory to the Study of Physical Scierce. 


the use of Schools < 


l 





Designed for 
uid of Candidates fur the Lordon Matriculation, Pre- 
m y Scien \ and other Examination. By PHILIP 
IAGNUS, B.Sc, B.A, Life Governor of Univ. Coli., London. 

I | I,the solved exercises care‘ully chosen, the wo k com- 
we consider to be higher praise, is that we believe it to 
iat the student will have to unlearn in a quent portioa 
‘ - rece mmend it asa trustworthy introduction to more 
advanced text books.”—Narur. 


London: LONGMANS & CO. 


reer We cun 


. 
NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailifis, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
1ot exist. 

Price 3¢. By post, 34d. Annual Subscription, payable in advance, 145. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 
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‘ Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 185. 6a. 
gs. 62. Quarterly, 55. 

Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 21s. each. 

Volumes XI., XII., XIIL, and XIV.,cloth, price tos. 6d. each 

Cloth Cases for binding ail the volumes, price Is. 62. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at the 
Office. 


CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 2s. 6a.; 9d. per line after. 


£s a 
One-eighth page, or quarter column . o 18 6 
Quarter page, or haifacolumn. . ° : I : ° 
Haifa page,oracolumn ... . ° fe) 
Whole page .. 3 é Oo 

Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays. 

Post-office Orders payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W. ss 


DUPRE’S APPARATUS 


For the 


ESTIMATION OF UREA 


By means of hypobromide. 


HOW & CO”S STUDENT’S MICRO- 
SCOPE, £5 5s. 


HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO.”S GEOLOGICAL DIA- 


GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c, 


Half-yearly, 








Catalogues on Application. 
JAMES HOW AND CO., 


5, St. Bride Street (late 2, Foster Lane), 


JAMES WOOLLEY, SONS, & CO., 


69, MARKET STREET, MANCHESTER. 


GHEMICAL APPARATUS AND REAGENTS 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 

For the vario 
Portable Chemical Cabinets adapted for Pr.z 


London. 


us Public Examinations. 
sate Study. 


Price Lists on Application 


LIGHTNING CONDUCTORS 


Experience, ac cumulated since the time of Benjamin Frankl in, prov f 
conclusively that a Conductor made of Copper of adec 
of all appliances for the protection of every descriptic 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings an 1 Shipy ping i n all parts of t the wi wld 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no ir se pcg being required, and it costs 
only one shi ling per foot for the standard size, which is safe in an 
R. 8. NEWALL & CO., 130, STRAND, wc 

36, WATERLOO ROAD. LIVERPOOL 
és, ANDERSON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON-TYNE. 


} 


ly storm, 


NA TURE 


CCV 


MICR ,0SCOPES, OBJECTIVES, &e. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 





The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 





PATENT ELECTRIC SELF-LIGHTING 
GAS-BURNER. 


An attractive addition to Lecture Table Apparatus, and an 
nteresting and useful appliance for the Study, &c. Can be 
screwed on any bracket. 


PRICE 5 POST FREE, 5§:. 6a. 


MOTTERSHEAD & CO., 
IMPORTERS OF SCIENTIFIC APPARATUS, 
nt EXCHANGE STREET, MANCHESTER. 


W. a A D D & Co. 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
tr & 12, BEAK STREET, REGENT STREET, W. 
LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 
Mahogany and Glass Case. This instrument is immediately 
available in any condition of the atmosphere. 
The above improvements can be apflied to Holls Machines of 
MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 64. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case, 
ALSO, 
Philosophical Apparatus of every Description, 


lilustrated Catalogue, Sixpence, 


PATENT 
CORN FLOUR 


Tas all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA, 
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o. TISLEY & g 
OPTICIANS, ” | 
172, BROMPTON ROAD, S.w. F: 


(Close to South Kensington Museum), 
PROF, DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, ros. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from 43 tos. to 421. 


Specimen Curves drawn on card, post free, 3s. per dozen, 
STEREOSCOPIC Ditto, 
Giving visibly solid figures of wave motions, each rs. 


vice Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmon nograpil, Pest Free, ‘2d. 





PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and etfectual tonic, stimulant and stomachic, This 
elegant remedy prevents and removes indisposition arising from the effects 
of alec lic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and affections of the heart, &c. 
in Bottles, protected by the G 

PREPARED ONLY 


ment Stamp, 2s. 6¢ 


‘iP, 2 7. and 4s. €d. cach. 
THE PROPRIETOR, 


GS J. ANDRE W S. 
1, LITTLE ST. ANDREW’S STREET, 
UPPER ST. MARTIN’S LANE, W.C. 
- eff ¥ vy, medicinal action, 


On Pek Me Up 


Wer se. 


BY 


No. 


and compesition of the 
by the Proprietor, 


See Treatise on 


FRENCH —eonenor SOCIETY; 40, Hay- 


market.—Electro-Dosimetric Institution. Treatment of all Chronic 
Diseases pronounced incurable by the combined therapeutic methods | 
of Drs. Burggraeve and P. A, Desjardin. Hours of Consultation from 
mM. Treatment by correspondence. Mondays, Wednesdays, 
cua , consultations free from 10.30 to 12. Chemical and Medi- 
ses made. Depot for Continental Hygienic Productions, 

Medic al Belts, &e. 





The dosimetric system of medicine is the connecting link placed by Dr. 
Burggraeve be tween the e old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic se hox 

This system, which is now well 
Europe ith America, where it 
a treaiment that is at the same time cx 
depends upen the purity of the med and exactitude of the doses, 
ind is applied to the nature and caus diseases both chronic and acute. 
In a word, it is the realisation of the hopes and researches of the alchemists 
ot midd’e ages, 


known and much used by doctors in 
is steadil y zg aining zg ground, consists oO f 


nvenient, agreeable, and sure. It 


ands 


ne 


the 
‘These medicir 1diministered in the form of granules, which are taken 
by all, even “chil ldren, easily and withcut the least repugnance. 

‘This system rejects the ordinary forms of the old Pharmacy—apozemes, 
pot ions, opiates, electuaries, in short, ail the compl cated mixture of 
drugs of nauseous odour ; aste, respected by the old formularies, 
but which now, tm the face of the progress of mocern science, have no longer 
the necessity 0) existence. 

It is, 
schools), rheumatism 
spleen and kidneys, p 
gr.eve, combined 
remarkab ie resul Its. 

A large number or cures, 
confirm t 

If we con 
always produces a ¢ hange 


s are 





above all, in ic diseases (the ‘* 
liver 
ralysis, scrofula, &c., 


with that of Dr. P. 


non possumus” of the old | 
complaints, affections of the | 
vat the system ot Dr. Burg- 
A Desjardin, gives the most 


, dyspepsia, 


c btained i in a comparat ively short time, hig 
he therapeutic value of the simetric sy stem. 
sider that chron'c mala ed by a diathe 
in the vital ies ak organs, and if, 
other hand, we consider carefully the o-magnetic phenomena, 
subtle nature of that agent, which, it it be not life i 
active and important principles, we easily perceive the 
a method which acts directly upon the vitality 
those agents which are essenti: illy vital. 

It is thus that in charging the electric curr: nts, which F gpyescapee directly 
into the organism, with molecules of iodine, :ron, gold, &c., we can, almost | 
instantaneously, soothe pains andspasms, re-establish or stimulate the circu- 
lation of the fluids, and restore that equili! rium of which health is the 
result. 

But it must be understood that for a treatment of this kind a wide experi- 
ence 1s necessary; the usual means of ordinary medicines are utterly 
insufficient, an exclusive attention being demanded for this speciality. 

In establishing the * Electro-Dosimetric Ins itution of London,” we fill | 
up a chasm, and thus render a signal service to all doctors, who will | 
find with us the readiest and most active concurrence in the treatment of 
that unfortunately large class of persons alilicted by chronic diseases, 


ly | 
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If, is one of its most 
therapeutic value of 
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| delight in Natural History. 


| before the reader in ¢ 


RUPTURES.—BY ROYAL LETTERS PATENT. 
| WHITE’ S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use = 
a steel s pring, so often hurt‘ul in its effects, is here avoided ; 
soft bandage , zing worn round the body, while the somniilse 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fiting with so much ease and closeness 
that it cannot be detected, and m: ay be worn during sleep. 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
gis. 6d. 
Umbilical ,, 


26s. 6d., and 31s. "7 
425. 3 


and 52s. 6d. 
Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. ‘They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6a., 7s. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


HOLLOWAYS: OINTMENT |faeeesattes 


For BAD BREASTS, OLD WOUNDS, and SORES. [If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


Price of a Single Truss, 16s., 2rs., — 
Po Youble ,, net 
free. 


” 


A CERTAIN 





On the 1st of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 


Original Articles by well-known Naturalists in every branch of Zoelogy ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Bir 
in the British Islands ; Observations on the Distribution and Migration 
British Fresh-water Fish ; Notices of the Capture off the British Coasts ¢ 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 

tritish Land aud Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 





On the 1st of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the assistance of 

Freverick Bonp, F.Z.S, FREDERICK SMITH. 

Epwarp A. Fitcu. . Jenner Wer, F.L.S. 

Joun A. Power, M.D. *. BuCHANAN Wuits, M.D. 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts. 

SIMPKIN, MARSHALL, & CO.,. Stationers’ Hall Court. 





Rec oni published in 8vo, tos. 6d, 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By 1 
MACLAGAN, M.D, 

“We think it well that such a book as this should be written. It places 
lear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 

** An able and exhaustive inquiry.”—Pxédlic Health. 


“A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
clarm to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘* Brings before us in a simple and clear form what the facts are which 
must be accounted fer. The profession should be grateful to Dr, Maclagan 
for showing the actual position of the advocates of tae germ theory at the 
present time. ’—ZLondon Medical Recora, 


MACMILLAN & CO., London 
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LATELY PUBLISHED, MEDIUM $&vo, PRICE 21s. 


With Three Hundred Illustrations. 


PERU: 


Incidents of Travel and Exploration in the 
Land of the Incas. 


BY 


E. GEORGE SQUIER, M.A., F.S.A. 


LATE U.S. COMMISSIONER TO PERU, 


AUTHOR OF 


‘‘ Nicaragua,” ‘‘ Ancient Monuments of Mississippi Valley,” 
g PP 
&e., &c., &e. 


TIMES. 


‘* No more solid and trustworthy contribution has been made 
to an accurate knowledge of what are among the most wonder- 
fal ruins in the world than the work just published by Mr. 
Squier. . . . Mr. Squier’s work is really what its title implies. 
While of the greatest importance as a contribution to Peruvian 
archeology, it is also a thoroughly entertaining and instructive 
narrative of travel. . . . Not the least important feature of Mr. 
Squier’s work must be considered the numerous (about 300) 
well-executed illustrations.” 


ATHENAZUM. 

**Tt is not often that a traveller brings to the performance ot 
a difficult task so many excellent qualifications as we find in Mr. 
Squier. . . . And now we must, somewhat reluctantly, take 
leave of what we do not meet with every day—a book written 
by a man thoroughly competent to handle his subject, and a 
corresponding power of expressing what he wishes to say.” 


ACADEMY. 


‘* For the first time we have a complete, and, on the whole, a 


thoroughly trustworthy and conscientious account of Peruvian 
ruins executed by one who is thoroughly competent to undertake 
the task. . . . Mr. Squier has done valuable service as regards 
the survey of the architectural remains of Peru. His book is 
agreeably written and well illustrated, and it is undoubtedly 
the best that has yet been published on that branch of the 
subject to which he has especially directed his attention.” 


GRAPHIC. 


‘*No work of recent years about Peru can compare in our 
judgment with this in general scope and interest. Few, if any, 
have ever searched the country so thoroughly and well... . 
Tie Peru, not of the nitrate and guano dealer, but of the his- 
torian and romancist, stands out from his pages in all its archro- 
légical and geographical features. . . . 1t is a volume admirable 
in all respects, for its vigorous descriptions of scenes that every- 
where attest the past experience of superior civilisation.” 


DAILY NEWS. 

“Enriched with copious and well-executed illustrations, which 
add sensibly to the value of a book rich in suggestions and 
surprises for students of archeology who have not been accus- 
tomed to look to the new world to redress the balance at least 
in antiquarian discovery.’ 


MACMILLAN & CO., LCNDON. 
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CLARENDON PRESS PUBLICATIONS. 


Descriptive Astronomy. A Handbook for the 
General Rea ler, and also for practical Observatory work. 
With Ih ons and n amer rous_ tables. By G. F 

X.A.S. Third Edition, enlarged, $vo. 


rest th 


istrati 


An Elementary Treatise on Heat, with 
) I cl i lia crams. By BALFOU 
Sr fessor of Natural Philos di 


I 
anchester. New Edition. Extra 


er port 
{ the rea 


Chases for Students, By . 
LIAMSON, I oc. 7 
University Colleg pt aly 


Tih ird Te dition. 


Exercises 1 in Practical ieiedianiie 
G. VERNON HAR M.A., F.R.S., and 
MapDAN, M.A. Series I.: Quaiitative Exercises, 
Edition. Crown Svyo, clot 7s. 6d. 

To tk s formed throughout the ¢ untry for the stu y of 


By A. 
BE. G, 


Second 


OURT, 


us ¢ 
ns—we ‘stro Nngiy recom! 


Forms of peter ‘Life. 
scriptions and Drawings of Dissections. 
M.D, F.R:S., 
Demy 8vo, 


Illustrated by De- 

By G. ROLLESTON, 

Linacre Professor of Physiology, Oxford. 

cloth. Price 16s. 

tending i iversities an 
th the connic 

>’ asa tl 


tive Anat 


omy in our language.’ 


Geology ‘of ‘Oxford, per the Valley of 
TIE THAMES. By JouN PuIturs, M.A., F.R.S., 
Professor of Geology, Oxford. 8vo, cloth, } 

may be cordially I l commended 

1 i ancier nt history 
sup] lies a need ns just at a s time tc 

Vesuvius. 


Ma ips, Illu 


By 


strations, etc. 


PHILLIPS, 


Crown $vo. 10s. 6d. 


A Treatise on Acoustics. By W. F. DONKIN, 
M.A., F.R.S., Savilian Professor of Astronomy, Oxford, 
Crown 8vo, cloth, Price 7s. 6d, 


A Treatise on Electricity & Magnetism. 
By J. CLERK MAXWELL, M.: 5 Fe Professor of 
Experimental Physics, Cambri i. 2 8vo, cloth, 

I/. 115. 6d, 
“If Profe not alread a place in 
rank of th icists of t esent time oO wou 
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Professor 
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the very 
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vUDLCatIONs, CHAUIN, 

Text- Book of shinee: 
AND PHYSIVLOGICAL. 
Professor of Botany in the Un — of W irzburg. Trans- 
lated by A. W. Bennett, M.A., Lecturer on Botany, St. 
Thomas’s Hospital, assisted by W. T. Thiselton Dyer, M.A., 
— Ch., Oxford. Royal Svo, h alf morocco, 315, 6d. 
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Morphological 


By Dr. ILIUS SACHS, 
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"—Nature. 
printed at the CLARENDON PRESS, and 
by MACMILLAN AND CO., LONDON, Publisheis 
to the University. 
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o. TISLEY & g, 
OPTICIANS, | 
172, BROMPTON ROAD, S.w. 


(Close to South Kensington Museum). 
PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, ros. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from 43 tos. to £21. 


Specimen Curves drawn on card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each rs. 


vice Lists of Acoustic Apparatus, with Drawings and Description of the | 


Harm magn, Pest Free, ‘od. 


PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and etfectual tonic, stimulant and stomachic, This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitatio n, Pp ins in the chest and stomach, colic, costiveness, 
bilious and liver diso ders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and affecti ns of the he art, &c. 

Jn Bottles, protecte » Government Stamp, 2s 6d. and 4s. €d. each. 
> ) ONLY BY THE PROPRIETOR, 
’ 
No. 1, “LITTLE ST. ANDREW'S 81 REET, 
UPPER ST. MARTIN’S LANE, W.C. 


See Treatise on the efficacy, medicinel action, and contpesition of the 
“ Pick Me-Up,” by the _ Proprie tor, 





FRENCH HYGIENIC SOCIETY,. 40, Hay- 


market.—Electro-Dosimetric Institution. Treatment of all Chronic 


Diseases pronounced incu e by the combined therapeutic methods 

of Drs. Burggraeve and P. A, Desjardin. Hours of Consultation from 

3 to 5 p.M. Treatment by correspondence. Mondays, Wednesdays, 

ard Fridays, consultations free from 10.30 to 12. Chemical and Medi- 
cal Analyses made. Depdt for Continental Hygienic Productions, 
Medical Belts, &c. 

The dosimetric system of medicine is the connecting link placed by Dr. 
Burggraeve be tween th he old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic se hoc 

This system, whic 0 is now well known and much used by doctors i in 
Europe and South America, where it is steadily gaining ground, consists of 


a tre uiment that is at the same time convenient, agree able ,andsure. It | 


depends upon “er purity of the medicine and ex: xactitud e ‘of the doses, 
ind is applied to the nature and causes of diseases both chronic and acute. 
In a word, it is He realisation of the hopes and researches of the alchemists 
of the middie . 
‘These medic s are administered is 1 the form of granules, which are taken 
by all, even children, easily and withcut the least repugnance 
This system rejects the ordinary fi rms of the old Pharmac cy—apozemes, 
potions, opiates, electuari &c., in short, ail the complicated mixture of 
drugs of nauseous odour a taste, respected by the old fo rmula ries, 
but which now, in the face of the progress of mocern science, have no longer 
istence. 
il, in chronic diseases (the 
schoo!s), shew iatism, gout, dyspepsia, liver complaints, affections of the 


spleen and kidneys, paralysis, scrofula, &c., that the system ot Dr. Burg- 


“ 


gr. eve, : bined with that of Dr. P. A Desjardin, gives the most } 


remarkable results. 
) 


A e number or cures, obtained i in a comparat ively short time, highly 


confirm the therapeutic value of the electro dosimetric system. 
f we consider that chron'c maladies gposeretee 


other hand, we consider carefully the e tro-magnetic phenomena, nd the 
subtle nature of that agent, which, it it be not life itself, is one of its most 


active and in po rtant princip les, we easily perceive the therapeutic value of | 


a method which acts directly upon the vitality of the patient, by 


those agents which are essentiz all y vital. 

It is thus that in charging the electric currents, which penetrate directly 
into the orgar.ism, with molecules of iodine, :ron, gold, &c., we can, almost 
instantaneously, soothe pains and spasms, re-establish or stimulate the circu- 
lation of the fluids, and restore that equilibrium of which health is the 
result. 

But it must be understood that for a treatment of this kind a wide experi- 
ence 1s necessary ; the usual means of ordinary medicines are utterly 
insufficient, an exclusive attention being demanded for this speci: ality. 

In establishing the ‘Elec tro-Dosimetric Institution of London,” we fill 

4 


up a chasm, and thus render a signal service to all doctors, who will | 
find with us the readiest and most active concurrence in the treatment of 


that unfortunately large class of persons atilicted by chronic diseases, 











non possumus” of the old | 


by a — which 
always produces a change in the vital and nutritive organs, and if, on the | 


by employing | 


RUPTURES.—BY ROYAL LETTERS PATENT. 

~ 

| WHITE ’'S MOC-MAIN LEVER TRUSS 
is fey noice by upwards of 500 Medical Men to be the most effec- 

: invention in the curative treatment of Hernia. The use - 

a stee :| spring, so often hurt‘ul in its effects, is here avoided ; 
soft bandage being worn round the body, while the mao Sa 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENL LEVE R, ficing with so much ease and closeness 
that it cannot be detected, and m ay be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fi iil to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
Price of a Single Truss, 16s., 215., 26s. 6¢., and 31s. 6d.) a 
oF Double ,, 315s. 6d¢., 425., and 52s. 6d. — 
9 Umbilical ,, 42s. and 52s. 6d. J mere 
Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of We hoo and Swelling of the Legs, 
Sprains, &c. ‘They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 1os., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
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HOLLOWAYS OINTMENT |faeeeraiae 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





On the 1st of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


New Series, Edited by 
J. E. Hartine, F.L.S., F.Z-S. 


Original Articles by well-known Naturalists in every branch of Zoelogy ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Secieties ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 





On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the assistance of 

FREDERICK Bonp, F.Z.S. FREDERICK SMITH. 

Epwarp A. Fitcx. J. Jenner Werr, F.L.S. 

Joun A. Power, M.D. F. BucHANAN Wuitkr, M.D. 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts. 

SIMPKIN, MARSHALL, & CO..,. Stationers’ Hall Court. 





Recently published in 8vo, tos. 6d, 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By i 
MACLAGAN, M.D. 


“We think i it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 


* An able and exhaustive inquiry.”—Pxdlic Health. 


“ A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
clarm to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘** Brings before us in a simp’e and clear form what the facts are which 
must be accounted fer. The profession should be grateful to Dr. Maclagan 
for showing the actual position of the advocates of tae germ theory at the 
present time. ’"—London Medical Recora, 


MACMILLAN & CO., London 
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LATELY PUBLISHED, MEDIUM a, PRICE 21s. 


With Three Hundred Illustrations. 


PERU 


Incidents of Travel and Exploration in the : 
Land of the Incas. 
E. GEORGE SQUIER, M.A., F.S.A. 
LATE U.S. COMMISSIONER TO PERU, 


AUTHOR OF 


‘* Nicaragua,” ‘‘ Ancient Monuments of Mississippi Valley,” 
Ke. &C., Ke. 





TIMES. 


** No more solid and trustworthy contribution has been made 
to an accurate knowledge of what are among the most wonder- 
ful ruins in the world than the work just published by Mr. 
Squier. . . . Mr. Squier’s work is really what its title implies. 
While of the greatest importance as a contribution to Peruvian 
archzology, it is also a thoroughly entertaining and instructive 
narrative of travel. . . . Not the least important feature of Mr. 
Squier’s work must be considered the numerous (about 300) 
well-executed illustrations.” 


ATHENAUM. 

‘*Tt is not often that a traveller brings to the performance ot 
a difficult task so many excellent qualifications as we find in Mr. 
Squier. . . . And now we must, somewhat reluctantly, take 
leave of what we do not meet with every day—a book written 
by a man thoroughly competent to handle his subject, and a 
corresponding power of expressing what he wishes to say.” 


ACADEMY. 


‘* For the first time we have a complete, and, on the whole, a 


thoroughly trustworthy and conscientious account of Peruvian 
ruins executed by one who is thoroughly competent to undertake 
the task. . . . Mr. Squier has done valuable service as regards 
the survey of the architectural remains of Peiu. His book is 
agreeably written and well illustrated, and it is undoubtedly 
the best that has yet been published on that branch of the 
subject to which he has especially directed his attention.” 


GRAPHIC. 


**No work of recent years about Peru can compare in our 
judgment with this in general scope and interest. Few, if any, 
have ever searched the country so thoroughly and well... . 
Tie Peru, not of the nitrate and guano dealer, but of the his- 
torian and romancist, stands out from his pages in all its archxo- 
logical and geographical features. . It is a volume admirable 
in all respects, for its vigorous descriptions of scenes that every- 
where attest the past experience of superior civilisation.” 


DAILY NEWS. 

“Enriched with copious and well-executed illustrations, which 
add sensibly to the value of a book rich in suggestions and 
surprises for students of archzeology who have not been accus- 
tomed to look to the new world to redress the balance at least 
in antiquarian discovery.” 


MACMILLAN & CO., LONDON. 
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CLARENDON PRESS PUBLICATIONS. 


Descriptive Astronomy. A Handbook for the 


General Reader, and also for practical Observatory work. 
With Il lustr: ations and numerous tables. By G. F. 
‘ 5 ‘hird Editic n, enlarged, Svo. 28s 
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nt US ood Diagra ums, By BALFOUR 
sn e D., tale Natural Philosophy 
in the On inchester. New Edition, Extra 
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Chemistry aa Students. By A. W. WIL- 
kA AMSON, Phil. Dee, Fk, Professor of Chemistry, 
University College, London. Tiling Edition. Extra Fceap 










Price 8 . 
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Exercises ; in Practical Chemistry. By A. 
G. VERNON Harcourt, M.A., F.R.S., and H. G. 
MADAN, M.A. Series I.: Quaiitative Exercises. Second 
Edition. Crown 8vo, cloth. Price 7s. 6a, 

“To ther us cl rT throu ut untry for the study of 
chemistry the S rt and the University 
Examinatior ie 1 | 7, 
Forms of Animal Life. Illustrated by De- 


d Drawings of DD By G. RoLLESTON, 


scriptions an issections. 





M.D., F.R.S., Linz Acre Professor of Physiology, Oxford. 
Demy 8vo, cloth, ic 

ir ities and elsewhere, to those 

ch of Comparative 

e which comes of 

igh piece of work, 

ve ie atomy in our language.""— 


Geology ‘of ‘Oxford, pr the Valley of 





TIIE THAMES. By Joun PHiturs, M:A., F.R.S;, 
Profess r of Geology, Oxford. S8vo, cloth. 17, 1s. 

bi b. may fidently re nded to all geologists to 

whe 2 f interest.”—Acadenr 

A m of the ancient history 

f th ear is just at this time to be 

nly fe ure. 
Vesuvius. By Professor PHILLIPS. With 
Maps, Illustrations, etc. Crown 8vo. 10s, 6d. 
A Treatise on Acoustics. By W. F. DONKIN, 
M.2 F.K.S., Savilian Professor of Astronomy, Oxford, 


- rm 8vo, cl oth, Price 


A Treatise on Electricity & Magnetism. 


7s. 6d, 





By J. CLERK MAXWELL, M.A., F.R.S Professor of 
Experimental Physics, Cambridge. 2 vols, 8vo, cloth, 

1/, 11s. 6d, 
“If Professor Maxwell had not already earned a place in the very front 
rank of the cists the present time, this bc ook would win it for him 
j terised by all those exceliencies 
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Text Shock “of Botany, Morphological 
AND PHYSIVLOGICAL., By Dr. Jurius Sacus, 
Professor of Botany in the University of Wiirzburg. Trans- 
lated by A. W. Bennett, M.A., Sgt on Botany, ~ 
Thomas’s Hospit al, assisted by W. T. Thiselton Dyer, Me: 
th: Ch. Oxford. Ro yal S8vo, half morocco, 315, 
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TWELFTH EDITION OF FOWNES’ CHEMISTRY. 


Now ready, with Wood Engravings, crown 8vo, ros. 


CHEMISTRY OF CARBON-COMPOUNDS; 


OR, ORGANIC CHEMISTRY. 
By HENRY WATTS, B.A., F.RS. 


Being the Second Volume of ‘* Fownes’ Manual of Chemistry.” 


Also, 


PHYSICAL 


with Cent Plate and Wood tec. crown 8vo, 


8s. 62a. 


AND INORGANIC CHEMISTRY. 


Being the First Volume of ‘‘ Fownes’ Manual of Chemistry.” 


J. & A. CHURCHILL, NEW BURLINGTON 


STREET. 





NOW READY, with “- Engravings, ee. 8vo, 16s. 


A MANUAL OF THE ANATOMY OF INVERTEBRATED 
ANIMAIS. 


BY THOMAS H. 


HUXLEY, 
J. & A, CHURCHILL, NEW BURLINGTON STRE 


LL.D., F.R.S. 


ET. 





Second Edition, with 48 Engravings, post 8vo, 7s. 6d. 


PRACTICAL CHEMISTRY and QUALI- 
TATIVE INORGANIC AN ALYSIS: an Elementary ‘Treatise, spe- 
eg adapted for Use in the Laboratories of Schools and Co! leges, and 
by Beginners. By FRANK CLOWES, D Sc., Senior Science Master 
at the High School, Newcastle-under-Lyme 


J. & A. CHURCHILL, New Burlington Street. 


Third Edition, with numerous Engravings, 8vo, 15s. 


HANDBOOK of VOLUMETRIC ANALY- 
S18; 
sure, applied to Liquids, Solids, and Gases, adapted to the requirements 
of Pure Chemical Research, Pathological Chemistry, Pyar nacy, Metal- 
lurgy, Manufacturing Chemistry, Photography, &c., and for the Valua- 
tion of Substances used in Commerce, Agriculture, and the Arts. By 
FRANCIS SUTTON, F.C.S., 
Norfolk. 


J. & A. CHURCHILL, New Burlington Street. 


Fcap. 8vo, 1s. 
A PRIMER of CHEMISTRY. By Arthur 
VACHER, Editor of ‘‘ Fresenius’ Chemical Analysis.” 


J. & A. CHURCHILL, New Burlington Street. 


E sighth Edition, with 3 Steel Plates and 370 Word Engravings, 8v0, 31s. 6d. 


PRINCIPLES of HUMAN PHYSIOLOGY. 
By WILLIAM B. CARPENTER, M.D., C.B., F.RS. 
Edited by Henry Power, M B. FRCS. 


Examiner in Nat. Sci, University of Oxford, and in Nat. Sci and in Med., 
University of Cambridge. 


ee & A. CHURCHIL L, New puengien Street. 


Lond. 


With 479 Rassias crown 8vo, 10s. 6d. 
MANUAL OF DENTAL ANATOMY, 
HUMAN and COMPARATIVE. By CHARLES S. TOMES, 
M.A. 
J. & A CHURCHILL, New Burlington Street. 
Third Edition, with 205 Engravings on Wood, 8vo, 16.. 


CHEMISTRY, INORGANIC & ORGANIC. 


By C. L. BLOXAM, Pro‘essor of Chemistry in King’s College, London, 
in the Royal Military Academy, and in the Department of Artillery 
Studies, Woolwich. 


J. & A. CHURCHILL, New Burlington Street. 
INSTRUCTION in . CHEMICAL ANALY- 


a By C. REMIGIUS FRESENIUS, Translated by Artuur 
7ACHER, 


QUALITATIVE. Ninth Edition. 12s. 6d. 
QUANTITATIVE. Vol. I. 155. 
J. & A. CHURCHILL, New Burlington Stre 








8vo. 


Seventh Edition. 8vo. 


or, the Quantitative Fstimation of Chemical Substances by Mea- | 


New Series, No. LXVIII., October, 1877, price 55. 
QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by 
E. RAY LANKESTER, M.A., F.R.S., F.L.S., 
Fellow and Lecturer of Exeter College, Oxford ; Professor of Zoology and 
Comparative Anatomy in University College, London ; 
E. KLEIN, M.D., F.R.S., 
Lecturer on Histology at the Medical Schoo! of St. Bartholomew’s Hospital 
AND 


WILLIAM ARCHER, F.R.S., M.R.LA., &c. 





| 
| With Lithographic Plates and Engravings on Wood. 
Public Analyst for the County of 


ConTENTS :— 
MeEmorrs— 

The Doctrine of Contagium Vivum and its Application to Medicine. By 
William Roberts, M.D, F.R.S., Physician to the Mauchester Royal 
Infirmary; P rofessor of ‘Clinical Medici 1e ia Owens College. 

Résumé of Recent Contributions to our Knowledge of ‘‘ Freshwate 
Rhizopoda.”. Part IV. Rhizopoda Monothalamia Monostomata. Com 
piled by William Archer, F.R.S., M R.1.A. 

Loxosoma. By Carl Vogt, Professor at the University of Geneva. 

On the Minute Structural Relations of the Red Blood-Corpuscles. 
Prof. Arthur Boettcher, in Dorpat. 

Contribution to the Minute Ar ae of the Epidermis in Small-pox o 
Sheep. By E. Klein, M.D., 

Notes on the Embryology and Claseification of the Animal Kingdom: 

comprising a Revision of Speculations relative to the Origin and S ig1 ifi 
cance of the Germ-layers. By E, Ray Lankester, M.A., F.R S., Pro- 
med of Zoology and Comparative Anatomy in University College 
ondon. 


By 


Notes aND MemMorANDA— 


Leboucq on the Development and Termination of Nerves in Larva 
Batrachians. 





PROCREDINGS OF SOCIETIFS— 
Dublin Microscopical Club. 


J. & A. CHURCHILL, New, Burlington Stree 





Now ready, price 5s 6d. 


TABLES, printed in Diagram Size, for 
facilitating the Study of Chemistry both in the Lecture-room and 
Laboratory. By WM. GEO, VALENTIN, F.C.S. 

TABLE I. contains a List of the Chemical E'ements, togetherwi 
Symbols, Coefficients of Atomicity and Atomic Weights, as determ 
by the most recent investigators. 

TABLE II. contains a List of the most important bas 
lic Oxides and Metal-Oxy! Radicals. 

TABLE IIL. contains a List of the principal Oxy-Acids, formulate in 
accordance with (a) the Unitary Theory, (4) the Atomicity Theory as 
well as their Anhydrides. 


TABLE IV. contains the principal Hydro-Acids and some of the m 
important Org anic Acids. 


or salifiable Me 


| TABLE V. contains a List of some of the most important Typical, Norma 
| and Acid or Hydric Oxy-Sal.s. 


| J. & A. CHURCHILL, New Burlington Street. 





Printed by R. Cray, 


Sons, AND TayLor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 


MAcMILLAN AND Co., at the Office. 22, Bond Street, New York.,—Tuurspay, October 4. 1877. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


THURSDAY, OCTOBER 11, 1877 [PRICE $5 PER ANN. 








Registered as a Newspaper at the General Post Office.] Rights are Reserved. 


BROWNING’S ANEROIDS 


.. “THE ANEROID IS THE BEST WEATHER-GLASS MADE."—Colonel Sir HENRY JAMES’S 
Treatise on Meteorological Instruments.”’ 











_MR. BELVILLE, of the Royal Observatory, Greenwich, in giving the meteorological result of a tour in Wales, 
obtained by means of an Aneroid, says— 


_ “* It was a delightful companion, and highly useful, its indications preventing many an excursion which would have ended in 
disappointment.” 

From its extreme sensitiveness, great portability, non-liability to derangement, and elegant appearance, the 
Aneroid is rapidly superseding the Mercurial Barometer for all general purposes. 


EXACT SIZE, 


Watch-form Aneroid, in Gilt or Nickelised Case ... £2 10 0 | 
BestjWatch-form Aneroids, compensated for tem- 
perature, and constructed expressly for measur- 3est Aneroid, with Carved Oak Frame, various 
ing heights, with scale of altitudes, 1}, 19, or | patterns, and Thermometer, Chased Dial 5 
2inches diameter ... ... £4 48. Od. and... 5 5 OQ! _ inches in diameter ... from £4to ... £415 O 


Illustrated Catalogue of Meteorological Instruments sent post free. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, TIIE ROYAL SOCIETY, TIil 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &c., &c. 


63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C. 
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NOTICE. 


NATURE of OCTOBER 25 wil! contain a PORTRAIT, engraved on 
Ste-l by C. H. Juens, of 


SIR J. DALTON HOOKER 
(President of the Royal Society). 
DOUBLE NUMBER, PRICE 8d. 
OFFICE:—2, BEDFORD STREET, STRAND. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. ; . 

Special attention to Science, particularly to Ch try, both th 1 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S. ; Dr. Voeicker, 
F.R.S.; Dr. Williamson, F.R.S. 

The Autumn Term commences Tuesday, eee 2sth. 











MICROSCOPIC OBJECTS 

Of the highest attainable perfection, illustraung Anatomy, Physiology, 
Botany, Entomology, and every branch of Microscopical Science. J. D. 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S A. and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


GOVERNMENT GRANT OF £1,000. 


A MEETING of the Government-Grant Committee will be he'd in 
FEBRUARY, 1878. It is requested that applicauons to be considered at 
that Meeting be forwarded t» the Secretaries of the Royal Society before 
December 31, 1877. 


GOVERNMENT FUND OF £4,000 
FOR THE PROMOTION OF SCIENTIFIC RESEARCH. 


A MEETING of the Government-Fund Committee will be held in 
FEBRUARY, 1878. It is requested that applications to be considered at 
that Meeting be forwarded to the Secretaries of the Royal Society before 
December 31, 1877. 











QU=EN’S COLLEGES, IRELAND. 


The Professorship of Anatomy and Physiology in the Queen’s College, 
Galway being now vacant, Candidates for that office are requested to for 
ward their Testimonia!s to the Under-Secretary, Dublin Castle, on or before 
MONDAY, the 22nd ivstant, in order that the same may be submitted to 
his Grace the Lore Li utenant. 

Ihe Candidate who may be selected for the above Professorship will have 
to enter upon his duties at once. 

Dublin Castle, October 5, 1877. 


WILLMORE, Principal. 


GEOLOGY AND MINERALOGY. 
JOHN TYM begs to call attention to his 


Geological and Mineralogical Collections They are specially prepared 
for the use of students, to illustrate various elementary works. For 
example, Collections of Fossils, Minerals, and Rocks (each specimen, 
with name, &c.), can be purchased at prices from 16s. (for too speci- 
mens) upwards ; a very good series of 200 being furnished for £2 2s. 
A Collecti n of 40 Typical Rocks costs 6s., and a Coilection of 50 
Minerals, 8s. For teaching purposes, a special Collection of Fossils, 
Minera's, and Rocks (large and fine speciinens), numbering 150, is sup- 
plied tor £3, and an analogous Collection of Minerals, numbering 100, for 

1 tos. A Collection of 60 Invertebrate Fossils, arranged in palzon- 
tological order (each mounted on tablet, with sub-kingdom, class, spe- 
cies, and geological formation), for £1. Sets of Implements. Teeth, 
and Bones, illustrating the Pleisocene fauna and the Palzolithic age, 
from 7s. 6¢. A very good series for£1 A great number of other Col- 
lections, and also single specimens, are on sale. Full particulars will 
be found ia the Catalogue, which will be sent post free on application 
to John Tym 

Postal Addre:s:—CASTLETON vi4 SHEFFIELD. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms. in plain Mahogany Cabinets:— 

too Specimens, in Cabinet, with 3 TrayS .. ss. «. £2 2 
200 Specimens, in Cabinet, with 5 Trays 2. 0 »- 5 5§ 
300 Specimens, in Cabinet, with 9g Drawers «+. = 10 10 
40o Specimens, in Cabinet, with 13 Drawers .. «. “I 0 
More extensive Collections at 50 to 5,000 Guineas each. 
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PHOTOGRAPHIC EXHIBITION, 
5, PALL MALL EAST. 
The Annual Exhibition of the Photographic Society is now open from 
9 till dusk. Admission, One Shilling ; also Monday and Saturday Evenings, 
6d. Closes November 15. 
H. BADEN PRITCHARD, Hon. Secretary. 


LADIES’ EDUCATIONAL ASSOCIA. 


TION, in connection with University College, London.—Classes of 
Mathematics ard Physics for Ladies. 

Mr. HARpING will lecture on (1) “‘ Elementary Algebra” on Thursdays, 
at 6p M., beginning October 11 ; (2) ‘* Geometry ” on Saturdays, at 12.30, 
begi. ning Octcber 27 

Prof. Carey Foster will lecture on ‘The Laws of Motion” and “‘ The 
Nature and Transformations of Mechanical Energy” on Tuesdays, at 
11 30, beginning Octo . 

Prospectuses in the office at the College, or of J. E. Mylne, 27, Oxford 
Square, W. 


KING’S COLLEGE.—GEOLOGY. 


EVENING CLASSES. 


A Course of Thirty Lectures on GEOLOGY and PALEONTOLOGY 
will be given by the Rev. THos. WittsHire, M.A.. F.G.S., on Monday 
Evenings, commencing October 8. There will be also two or more Field 
Lectures on Saturday Afternoons, in the neighbourhood of London, in 











ay. 
. a additional information apply to the Secretary, King’s College, Strand, 
ondon. 





KING'S COLLEGE, LONDON. 
EVENING CLASS DEPARTMENT. 
WINTER SESSION 1877-78. 


CHEMISTRY, at 7 Pom. { Fendoy. October 8 \ tr. W. N. Haatuey. 


Thursday, October 11. 
ANALYTICAL CHE- 
MISTRY, from 7 till a Tuesday, October 9 .. Mr. W. N. HARTLEY 


Fee for the Course of Lectures, £1 11s. 6d. ; for the Laboratory, £2 2s. 
The Session terminates in March. 


ROYAL POLYTECHNIC and BERNERS 


COLLE#GE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examinin 

Boards. Fees moderate.—Apply to Prof. GARDNER. at the Royal 
Polytechnic, or 44, Berners Street, W 





LONDON CLAY FOSSILS from SHEPPY. 


Fruits, Bones, Shells, Crustaceans, &c.; 100 unnamed, or 50 named 
Specimens (25 or more Species), 5s. Carriage paid to London.—W. H. 
SHRUBSOLE, ‘sheerness-on-Sea. 


The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 


Unsoricitep Testimony.—“‘I am much pleased with the fossils.” 


Grammar School, Tuxford, JOHN N. DUFTY, 
30th May, 1877. ead Master. 


VERY HANDSOME POLISHED SECTIONS OF 
TIMBER. Particulars on Application. 


ECHINODERMS FROM MADAGASCAR. 


THOMAS D. RUSSELL has lately received a magnificent Collection 
of ECHINI and STAR-FISHES from Madagascar. e series includes 
splendid examples of Heterecentrotus trigonaria and H. mammillaris, 
besides other rare and fine species. 

A Prize Medal was awarded for this Collection at the Maritime Exhibition, 
Royal Aquarium, Westminster. 

‘The Collection is now for sale, either as Single Specimens or in Sets. 
Collections of Bntish and Foreign Shells, Fossils, Minerals, Rocks, 
Microscopic Objects, &c. 

Catalogues post free. 


THOS. D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIE: 











Illustrative of Mineralogy, Palzxontology, "Potsleay, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., as. 6d, ; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 25. 6d. ; 25 do. Recent Shells, do., 2s. 6. ; 25do. Metals, do, 2s. 6d. ; 25 
do. Rough Gems and Stones, do, 2s. 6¢. Catalogues free. N.B. -—P.O.O. 

or Cheque must invariably accompany all orders. Trade supplied. 





WANTED.—Clean Copies of NATURE 





No. 56.—Address Naturg Office, 29, Bedford Street, Strand, W.C. » 
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ZOOLOGICAL SOCIETY OF LONDON. 


LIST OF DUPLICATE ANIMALS 


IN THE 


GARDENS FOR SALE. 


SETEMBER, +877. 


MAMMALS. 


1 ComMON Wo LF (Cants lupus) ww 

1 Common Raccoon (Procyon lotor) - 

1 CraB EatinG RAccoon Pemcpen cancr 

1 Common OTTER (Lutra vulgaris) 

1 CHINCHILLA (Chinchilla lanigera) 

2 WiLp Boars, males (Sus scrofa) .«. 

1 Cape Burra.o, female (Bubalus caffe = ae nen eget 

1 THREE-QUARTER-BRED ZeEBU, female (Bred between Zebs an 
hali-bred Gayal) “~ ise 

1 ey T1 Deer, female (Cervus ‘anade sis) 

Axis Derr, male (Cervus axis) és one 

2 > Hatey ARMADILLOS, males (Dasy/z us 01S) .e 

3 VULPINE PHALANGERS, males (PAalangista vulpin: 2) 

1 RED KANGAROO, female (Macropus rufus) pe 

1 GREAT K. ANGAROO, female (Macropus gigante. “ss 

1 BENNETT’S WALLABY, male (//adiaturus bennett?) oe 

1 YELLOW-FooTED Rock KANGAR 00, , female si trog 
xanthopus) eo 000 5te ces ate, a 


BIRDS. 


1 ComMON RAVEN (Corvus cora.’) 
2 GREATER SULPHUR-CRESTED Cock AT 10S 8 (C acatua ‘gale rite 3 
‘ each 
\EATE R's $ Coc KATOOS (Cacatua i leadbeateri) ... each 
; eee CocKaToos (Cacatua rosetcapilla) 2 ws each 
2 SLENDER-BILLED CocKaAToos (Licmetis tenuirostri 5) each 
1 RING-NECKED PARAKEET (aleornis torguata) 
4 Kine Parrots (Afrosmictus scapulatus) .. 
1 YELLOW-SHOULDERED AMAZON (Chrysotis oc! 
1 YELLOW-FRONTED AMAZON (CArysotis och 
2 RovGH-Leccrep Buzzarns (A rchibuteo lagopus) 
2 CHILIAN SEA EAGLES (Geranoaétus me non ucus) 
1 GOLDEN EAGLe (Aguila chryasétos) 
2 IMPERIAL EaG es (Aguila imperialis) 
1 GRIFFON VULTURE (Gyfs /ulvus) oes 
1 Brack Swan (Cygnus atratus) 
2 ANDEAN passage "male and female Uiernicia ' me, telanopte ra) 


. the par 
tegata) each 
each 
each 
each 
each 
each 
each 
each 
t ambherstiz) 
- each 
16 Amuerst ‘PHEASAN Ts, young (Tha: umatia amhe rstia) each 
4 Forx- TAILED JunGLe Fowts (Gallus varius) ‘ each 
4 TemMinck’s TRAGOPANS, young (Cerio nis temmincki) each 
2 Peacock PHEASANTS (Polyplectron chinguis see 
4 Rurous Tinamovs (Rynchotus rifescens) 
2 Emus (Drom@us nove hollandi«) ee 


a each 
hroptera) each 
rocephala) — 
each 
each 


each 


3V ARIEGATED Suetpr PAKES Ss, fema’e es ( Tadorna var 
10 SPOTTED Bitep Ducks (Anas pactlorhyncs ha) 
4 AUSTRALIAN Wiiv Ducks (Anas supercil-os: ) 
g CuILiAN PINTAILS (Dafila sfinicauda) <e 

2 CHILOE WIGEON, males (Mareca chila a 

4 SUMMER Ducks te Aix sponsa) “ 

2 Porto Rico Picgons (Columba corensis) « 

2 GREEK ParTrinGEs (Caccabis saxatilis) . 
2 AMHERST PHEASANTS, adult males vamp 


Omnmoodd 


. the pair 
each 
each 


The Animals may be viewed on application to the Superintendent at the 
Gardens. 


The Animals will be delivered to Purchasers at the Society's Gardens, 
They can be packed and forwarded for the convenience of Purchasers, but 
in such cases the packing-cases will be charged for unless returned, and the 
animals will be at the Purchaser’s risk during transit. 


Applications by letter should be addressed to the Secretary, 11, Hanover 
Square, London, W. 


P, L, SCLATER, Saretary. 
11, Hanover Square, September, 1877, 
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MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in SHELLS 
(British and Foreign), FOSSILS, MINERALS, and 
other NATURAL HISTORY Objects, recent and fossil, 
and of which he has typical and other sets in the Loan 
and Educational Museums of South Kensington. 
NOTICE TO SCIENCE TEACHERS, &e. 

In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 38. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


CHEMISTRY, PHYSICS, CRYSTALLO. 


GRAPHY.—Lectures or Tuition in London by Oxford Graduate, Firs 
Class-Man, late Scholar.—K., 11, Sevington Street, Harrow Road, Ww. 


WANTED, a . Place as DEMONSTRATOR 


in Chemistry and Physics, or as Private Assistant to a Gentleman 
engaged i in original work, by a late Assistant of Mr. C. N. Varley, who 
is practically acquainted with most branches of chemical and physical 
work. First-class references given. —Addcress, stating salary, to 
W. H. P., Nature Office, 20, Bedford Street. 


TWO TUTORS, one specially conversant 


with Science, the other with Classics, receive Pupils on evenings, to be 
thoroughly coached for the London’ Matriculation or other » ached .- 
“GRINDERS,” 56, Walton Street, S.W. 


An ASSOCIATE of the Royal School of 


Mines (Metallurgical Division) is prepared to give Tuition or Courses 
of Lectures to Schools, with Practical Instruction, if desired, in Che- 
mistry (Inorganic) or Physics.—Apply, stating terms, &c., to J. F. H 
39, Sudbourne Road, Brixton. 


SITUATION REQUIRED as Laboratory 


Assistant, Sci ience Master, or Sub-Curator in Museum, by a Gentleman 
who has held similar appointments. Highest references.—N. C, 
Spencer's e elle Vue, Bath 





THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the 1st and rsth of the month, price 4d. ; 
Annun, post free in Great Britain, gs. 
ConTENTS FOR SEPTEMDER 1. 
1.—Electrical Science at the British Asso ciation. 


Subscription per 


2.—An Improved Double Current Key. (With Illustrations.) 
3-—India-rubber considered in Re erence to its Application to Telegraphy 
(Continued.) 
4.—Mowbray’s ‘‘ Powder-Keg 
5. —-E lectricity in War. 
6.—Theiler’s Patent Relay. 
7.—Review. 
8.—Notes. 
9 —City Notes. 
10.— Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 


To whom also Communications for the Editor may be sent. 


” Blasting Battery. 


(With Illustration.) 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 


Vonducted by J. W. Dovctas, R. McLacutan, F.R.S., E. C. Rvs, F.Z.S. 
and H. T. Stainton, F.R.S, 


This Magazine, commenced in 1864, noone standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purch 
the entire set to date, at the increased price of ros. each ; the pres Ne 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 


post-free. The volumes com- 
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SOCIETY FOR PROMOTING CHRISTIAN 
KNOWLEDGE. 


New and Recent Publications. 


MANUALS OF ELEMENTARY SCIENCE. 
The SPECTROSCOPE and its WORK. 


By RICHARD A. PROCTOR, Author of ‘Saturn and its System,” 
““The Sun,” ‘‘ The Moon,” &c With Coloured Diagram of the Spectra 
and many Illustrations Fcap. 8vo, limp cloth, 1s. 


MATTER and MOTION. By J. Clerk 


MAXWELL, M.A., Trinity College, Cambridge, University Professor 
of Experimental Physics. Feap. 8vo. Limp cloth, 1s. 

Professor Tait, in a lengthened review (ature, June 14, 1877) writes as 
folllows :— 

“* Clerk Maxwell’s book properly belongs to the second half of the present 
century, while his rivals give us that of the first half only. Possibly enough, 
in the beginning of the twentieth century even Clerk Maxwell's book may 
appear a litle antiquated ; but it is hardly to be imagined that the text book 
of that not very distant future will differ to anything like the extent to which 
that differs from its competitors. . . . We may boldly say that there is no 





one now living «ho would not feel his conceptions of physical science at once | 


enlarged and rendered more definite by the perusal of it. Short and, on the 


whole, stmple as it ts, it is one of the most suggestive works we have ever | 


met with.” 


ANCIENT HISTORY FROM THE MONUMENTS. 
BABYLONIA, The HISTORY of. By 


the late GEORGE SMITH, Esq, of the Department of Oriental Anti- 
quities, British Museum. Edited by the Rev. A. H. Sayce, Assistant 
Professor of Comparative Philology, Oxford. Fcap. 8vo, cloth boards, 2s. 
GREEK CITIES and ISLANDS of ASIA 
MINOR. By W. S. W. VAUX, M.A., F.R.S. Feap. 8vo, cloth 
boards, 2s. 
*« The Committee of the Christian Knowledge Society were well advised 
when they determined on this series of small manuals.” —A thenaum 


NON-CHRISTIAN RELIGIOUS SYSTEMS. 
BUDDHISM: being a Sketch of the Life 


and Teaching of Gautama, the Buddha By T. W. RHYS DAVIDS, 
of the Middle Temple. With Map, fcap. 8vo, cloth boards, 2s. 6d. 
HINDUISM. By Prof. Monier Williams. 


With Map. feap. 8vo, cloth boards, 2s. 6’. 


ISLAM and its FOUNDER. By J. W.H. 
STOBART, B.A., Principal, La Martiniére College, Lucknow. With 
Map, fcap. 8vo, eloth boards, 2s. 6d. 


MANUALS OF HEALTH. 
Fcap. 8vo, 128 pp., limp cloth, price 1s. each. 
On PERSONAL CARE of HEALTH. By 
the late Prof. E. A PARKES. 

** The Society for promoting Christian Knowledge has conferred a very 
great benefit, principally on the poor and on those who have much inter- 
course with the poor, but incidentally on persons in all ranks, by the publi- 
cation > this little manual on personal care of health.” —Pad/ Mall Gazette. 

**Cci.ainly one of the most useful books the Society has yet published.”— 
English Mechanic. 


FOOD. By ALBERT J. BERNAYS, Pro- 
fessor of Chemistry at St. Thomas’s Hospital 
WATER, AIR, and DISINFECTANTS. 
By W. NOEL HARTLEY, Esq , Kong's College. 
Also in Preparation. 


HEALTH and OCCUPATION. By B. W. 


RICHARDSON, Esq., F.R.S., M.D. 


SPECIFIC SUBJECTS. NEW EDUCATIONAL CODE. 
ALGEBRA. By W.H.H. Hudson, M.A., 


Mathematical Lecturer, and late Fellow of St. John’s College, Cam- 
bridge. Fceap. 8vo, limp cloth, 4d. 
EUCLID. Books 1 and z. Edited by W. 


H. H. Hupson,M A. Fcap. 8vo, limp cloth, 4d. 


ELEMENTARY MECHANICS. By W. 
GARNETT, M.A , Fellow of St. John’s College, and Demonstrator of 
Experimental Physics in the University of Cambridge. Fcap. 8vo, 


limp cloth, 4d. 

PHYSICAL GEOGRAPHY. By T. G. 
BONNEY, M.A., F.G.S., Lecturer in Natural Science, Cambridge. 
Fcap. 8vo, limp cloth, 4d. 

London: 77, Great Queen Street, Lincoln’s Inn Fields, W.C.; 4, Royal 

Exchange, E.C.; and 48, Piccadilly, W. 





BRYCE M. WRIGHT’S LATEST ARRIVALS. 


| MINERALS.—Crystallised Thorites, Leucophane, Homilite, 


Orangite, Wohlerite, Elzeolite, Pyrochlore, Enstatite, 
Monazite, &c., all exceedingly rare. 

SHELLS. —Very fine Murex Euryteron, Ranella pulchra, Conus 
Floridanus, rare variety of Conus princeps, Conus rhodo- 
dendron and Voluta junonia, all very fine. 


' FOSSILS.—Head and Antlers of Irish Elk (Afegaceros hibcr- 


nirus, Owen), measuring 11 feet from tip to tip. 


| IMPLEMENTS (Stone and Ethnozraphial).—Collections of 


M. Elie de Beaumont and Dr, Whitfield. 


BRYCE M. WRIGHT, F.R.G.S., &., 


90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 





NEW ELEMENTARY BOOK ON PHYSICS, BY PROFESSOR 
EVERETT. 


Just published, with numerous Woodcuts, 1€mo, cloth, 3s. 6d. 


| ELEMENTARY TEXT-BOOK OF PHY- 


SICS. By J. D. EVERETT, D.C.L., F.R.S E., Professor of Natural 
Philosophy m Queen’s College, Belfast, Translator and Editor of 
Deschanel’s ‘‘ Natural Philosophy,” &c. 

** This excellent little work is admirably adapted to the wants of teachers 
who really desire to give their students a solid ground-work in the principles 
of physical science.” —Popular Science Review. 

London : BLACKIE & SON, Paternoster Buildings. 


Lees FOURTH EDITION. 
Illustrated by 762 Wood Engravings and Three Coloured Plates, and accom- 
panied by a Series of Problems, medium 8vo, cloth, 18s. 


DESCHANEL’S NATURAL PHILOSO- 
PHY: an Elementary Treatise. Translated and Edited, with extensive 
Additions, by J. D. Evarett, D.C.L., F.R.S.E , Professor of Natural 
Philosophy in Queen’s College, Belfast. 

Also, separately, in Four Parts, limp cloth, 4s. 6d. each. 
Part P ee A ee, HYDROSTATICS, and PNEUMATICS. 
” IL ELECTRICITY and MAGNETISM. 
» IV. SOUND and LIGHT. 
“ Systematically arranged, clearly written, and admirably illustrated, it 
forms a model work for a class in experimental physics.”.—Saturday 


Review. 
London: BLACKIE & SON, Paternoster Buildings. 


THE MiCROSCOPE IN PRACTICAL 
MEDICINE. By LIONEL S. BEALE, M.B., F.R.S. 

The Fourth Edition will be ready in October. Two Hundred Pages and 
Thirty Plates have been added to this Edition, and the work has been 
revised throughout. 

London: J. & A. CHURCHILL, New Burlington Street. 


aan In Crown 8vo, price 9s. 
al . 
SOUND and MUSIC: a Non-Mathemati- 
cal Treatise onthe Physical Constitution of Musical Sounds and Har- 
mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 


bridge. 
MACMILLAN an> CO., LONDON. 


FOR CANDIDATES FOR EXAMINATION IN MECHANICS. 
New Edition, in small 8vo, with 124 Wocdcuts, price 3s. 67. 


LESSONS in ELEMENTARY MECHA- 


NICS, Introductory to the Study of Physical Science. Designed for 

the use of Schools and of Candidates for the London Matriculation, Pre- 

liminary Scientific, rst M.B., and other Examinations. By PHILIP 
MAGNUS, B.Sc, B.A., Life-Governor of Univ. Coll., London. 

“ The style is lucid, the solved exercises carefully chosen, the wo:k com- 

hat we consider to be higher praise, is that we believe it to 

contain nothing that the student will have to unlearn in a subsequent portion 

of his career. We can recommend it as a trustworthy introduction to more 


advanced text books.” —Nature. 
London: LONGMANS & CO. 


The LONDON SCIENCE CLASS-BOOKS, 


Elementary Series. Edited by G. Carry Foster, F.R S., Professor of 
Physics in Univ. Coll., London; and jointly by P. MaGnus, B.Sc., 
BA. 


ASTRONOMY. By R. S. Ball, LL.D., 


F.R.S., Royal Astronomer of Ireland. Fcap, with 41 Diagrams. 


Price 1s. 6, 
THERMODYNAMICS. By R. Wormell, 


M.A., D.Sc., Head Master M. C. Corporation School, London. Feap, 
with 41 Diagrams. Price 1s. 6d. 





a 





*,* Other Class-Books to follow shortly. The Prospectus of the Series 
gratis of all Booksellers. 


London: LONGMANS & CO. 
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DIARY OF SOCIETIES. 





WATFORD 
THURSDAY, Octoser 18. 
Natura History Socigty, at 8.—Famous Trees in Hertfordshire: Rev. 
Canon Gee, D.D 
CROYDON 
FRIDAY, OctTower 19. 
Microscopicat Civp, at 8.30. 


“NATURE.” 


Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. 62. 
gs. 6d. Quarterly, 55. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 215. each. 

Volumes XI., XII., XIIL., and XIV.,cloth, price 10s. 6¢. each 

Cloth Cases for binding all the volumes, price Is. 6a. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any boukseller or newsagent, or at the 
Office. 


Half-yearly, 





CHARGES FOR ADVERTISEMENTS. 


Three lines in column, 2s. 6d.; 9d. per line after. 
5. 


One-eighth page, or quarter column . ... 018 


Quarter page, or halfacolumn. . 1. » «© « ¥ 15 
Haifa page,oracolumm . . «6 « 2 «© «© « 3 § 
WRI 6 4 ee ey OD 

Advertisements must be sent to the Office before 12 o'cloc. 
on Wednesdays. 


Post-office Orders payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C. 


To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Naturg last year, is still open, and more 
than twelve thousand Specimens, al: carefully determined by Mr. Charles- 
worth, have bees distributed among the Subscribers. Papers containing the 

articulars of Subscription may be obtained by writing to THomas FLoyp, 
isq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope, 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 34¢. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


THE BREWERS’ GUARDIAN : 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Rgvizw OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
REcorD. 
The Official Organ of the Coun 
(Founded 1822. 
“ The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day- 
Single Copies, 1s. each. Registered for transmission abroad. 
Offices—5, Bond Court, Walbrook, London, E.C. 











Brewers’ Society. 
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THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGeRNon Ciarke, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 

of Agriculture of Great Britain (which now number upwards of 18,000 

members), besides giving original papers on practical farming, and a mas$ of 

intelligence of particular value to the oguieuivatian, 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 15s. a year post free. 

Published by W. PICKERING, 21, Arundel Street, Serand, W C. 


“That excellent periodical Tuz Garpan.”—Professor Uwan. 


THE GARDEN: A Weekly Illustrated 
of Gardening in all its Branches. Founded and Conducted b 
7. ROBINSON, F.L.S., Author of ‘ Alpine Flowers for Engli 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

**Mr. Robinson’s valuable and elegant weekly."—Saturdey Review 
Aug. roth, 1872 

The following ars some of the subjects regularly treated of in its pages 

The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove, 
Notes and Questions. The Household. 

Market Gardening The Wild Garden. 

Trees and Shrubs The Kitcl.en Garden. 

Professor Asa Gray says: “* It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 644. 

Terms of Subscription.—Sent direct trom the Office in London, post free, 
payable in advance—For One Year. 26s. ; Half a Year, 14s. ; Quarter of a 
Year, 7s. Address all letters concerning Subscriptions to—The Publisher of 
T te Garden, 37. Southampton Street. Covent Garden, London, W.C. 


trHTNING CONDUCTORS 
LIGHTNING CONDUCTORS. 
Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the vest 
of all appliances for the protection of every description of bu:iding from the 
destructive effec’s of I'ghtning. 





NEWALL & COS 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with uavarying success, is the mo-t Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. ; 

It is simple in its application, no insulators being required, and it costs 
only one shi ling per toot for the standard size, which is safe in any storm. 
R. 8. NEWALL & CO., 130, STRAND, WC 

36, WALERLOO ROAD. LIVERPOOL 
63, ANDERSTON QUAY, GLASGOW 
MANUFACTORY—GATESHEAD-ON-TYNE. 


Sop. 


PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 


CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 


Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA, 
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MICROSCOPIC 


SPECIALITIES. 


Series I.—24 Pathological Preparations, inCase ... so pe a £ 
-2 i 


” I, 
», LII.--24 Educational a 
», A.—48 Diatomacez (selected 
» B.—24 (very rare) 


” 


24 Physiological ” ” 


Series I, IJ., IIL., complete in One Case, 45 10s, 
Pathological and Physiological Preparations in great and constantly increasing variety, and of most valuable descriptions. 


15s. to 


30s. per dozen. 
Descriptive Lists and full Particulars on application to 


ARTHUR C, COLE AND SON, 
ST, DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 


Late of 62, St. Domingo Vale, Everton, Liverpool. 


MICROSCOPES, OBJECTIVES, &c. 
CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 


Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 








A CT 


FOR ALL PURPOSES. 
FLETCHER’S PATENT, 1877. 
ILLUSTRATED LIST ON APPLICATION. 


THOS. FLETCHER, 











WARRINGTON. 


MUSEUM STREET, 


JAMES WOOLLEY, SONS, & CO., | 


69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lec ure and Class Demonstration, Laboratory Instruction, &c. 


SETS OF APPARATUS AND CHEMICALS | 


For the various Public Examinations. 
Portable Chemical Cabinets adapted for Private Study, 


Price Lists on Application. 








W. LADD & CO., 


Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 
LADD’S IMPROVEO SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 
Mahogany and Glass Case. This instrument is immediately 
available in any condition of the atmosphere. 


| Zhe above improvements can be apflied to Holtz Machines of 


old form. 


| MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 


RATUS, complete in Case, post free 3/. 85. 6a. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 


ALSO, 
Philosophical Apparatus of every Description, 


Illustrated Catalogue, Sixpence. 


co. TISLEY & q 
' OPTICIANS, ” 
BROMPTON ROAD, 


(Close to South Kensington Museum). 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, ros. 


TISLEY’S HARMONOGRAPH, 


For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 


S 


172, S.W. 


| Vibrations) on card or on blackened g!»..—most attractive for Class 


Demonstration—from 43; o to £21. 


Specimen Curves drawn on card, post free, 3s. per dozen. 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 18. 


Price Lists of Acoustic Apparatus, with Drawings and Description of the 


Harmonograph, Post Free, 2d. 


DUPRE’S APPARATUS 


For the 


ESTIMATION OF UREA 


By means of hypobromide. 





| HOW & CO’S STUDENT’S MICRO- 


SCOPE, £5 5s. 


HOW & CO.’S MICROSCOPE LAMP. 


HOW & CO.”S GEOLOGICAL DIA- 
GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c. 

Catalogues on Application.’ 
JAMES HOW AND CO,, 
5, St. Bride Street (late 2, Foster Lane), London. 
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‘“*A most and delicious valuable article.”— 

Standard. 
“The Caracas Cocoa of such choice ee 


FRY’ S “Sieouaenet 
_CARACAS 
——— COCGA 


CENTENNIAL PRIZE MEDAL 
(DICHROIC). 


AWARDED. 
DRAPER’S INK 
THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


Writing becomes a pleasure when this Ink is used. It has been ad 
by the principal B: Public ae oe - Railway Companies throughout 
re 





Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly Full Black. 

Does not corrode Stcel Pens. 

Is ate to use, and not liable to 
ot. 


Can be obtained in London, through Messrs. BarcLay & Sons, Farring- 
don Street ; W. Epwarps, Old Change: F. Newsery & Sons, Newgate 
Street; Wm. Matuer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Coox, Paternoster Row ; and to be had of 
all Stationers. 





RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurt‘ul in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
Price of a Single Truss, 16s., 21s., 26s. 6d., and 315. 6d.) Post 

” Double ,, 31s. 6d., 42s., and 52s. 6d. Gas 

ee Umbilical ,, 42s, and 52s. 6d. J 4 


Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s, 6d., 7s. 6¢., 108., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 





PICK-ME- UP. 
An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic, This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and affections of the heart, &c. 


dn Bottles, protected by the Government Stamp, 2s. 6d. and 4s. 6d. each, 
PREPARED ONLY BY THE PROPRIETOR, 


G J. ANDREWS, 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C. 


efficacy, medicinal action, and compcsition of the 
£ 


See Treatise on the 
“* Pick Me-Up,” by the Proprietor, 





THIS 
MEDICINE 


HOLLOWAYS PILLS 


Is a Certain Cure for all Disorders of the LIVER, STOMACH | 


AND BOWELS. 
Powerful Invigorator of the System, in cases of WEAKNESS 


AND DEBILITY, and is unequalled in Female Complaints. | 





A Great PURIFIER of the BLOOD; a | 


CLARENDON PRESS PUBLICATIONS. 


Descriptive Astronomy. A Handbook for the 
General Reader, and also for practical Observatory work, 
With [Illustrations and numerous tables. By G. F., 
CHAMBERS, F.R.A.S. Third Edition, enlarged, 8vo. 28s. 

‘*There is much in this handbook to interest the general reader, while 
the practical worker will find an invaluable mass of information on celestial 
subjects, besides ample references to astronomical authorities." —Pali Madi 

Gazette. 


An Elementary Treatise on Heat, with 
numerous Woodcuts and Diagrams. By BALFOUR 
STEWART, LL.D., F.R.S., Professor of Natural Philosophy 
in the Owens College, Manchester, New Edition, Extra 
Feap. 8vo. Price 7s. 6. 

“The publication of this manual is exceedingly well-timed ; it includes 
within narrow limits the leading facts and principles of this younger-bora of 
the Sciences, and for the mastery of the greater portion of tbe contents only 
requires ordinary intelligence on the part of the reader.” —Sfectator. 


s a , > 

Chemistry for Students. By A. W. WIL- 
LIAMSON, Phil. Doc., F.R.S., Professor of Chemistry, 
University College, London, Third Edition, Extra Feap. 
8vo. Price 8s. 6d. 

“A too rare example of what a good elementary text-book in any science 
ought to be: the language brief, simple, exact ; the arrangement logical, 
developing in lucid order principles from facts, and keeping theory always 
dependent upon observation ; a book that keeps the reason of the student 
active while he strives to master details difficult but never without interest.” 
—Examiner. 


. . P * ie 

Exercises in Practical Chemistry. By A. 
G. VERNON Harcourt, M.A., F.R.S., and H. G. 
MADAN, M. A. Series I.: Quaiitative Exercises. Second 
Edition. Crown 8vo, cloth. Price 7s. 60. 

To the numerous classes formed throughout the country for the study of 

chemistry—with especial reference to the Science and Art and the University 

Examinations—we strongly recommend this little volume." —A thenaeum. 


Forms of Animal Life. [Illustrated by De- 
scriptions and Drawings of Dissections. By G, RoLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. 
Demy 8vo, cloth. Price 16s. 

‘*To students attending classes in our Universities and elsewhere, to those 
working in their own studies, to all interested in any branch of Comparative 
Anatomy, we most earnestly, and with the confidence which comes of 
experience, commend ‘ Forms of Animal Life’ as a thorough piece of work, 
and certainly the best book on Comparative Anatomy in our language,”— 
Quarterly Fournal of Microscopical Science. 


Geology of Oxford, and the Valley of 
TIE THAMES. By JouHN PuiLuips, M.A., F.R.S., 
Professor of Geology, Oxford. 8vo, cloth. 1/, Is, 

“It may be cordially and confidently recommended to all geologists to 
whom the Secondary rocks of England are a subject of interest.” —Academy. 
‘A most important contribution to the knowledge of the ancient history 
of the earth, and supplies a need which happens just at this time to be 


keenly felt.”"— Nature. 
Vesuvius. By Professor PHILLIPS. With 
10s, 60, 


Maps, Illustrations, etc. Crown 8vo, 


A Treatise on Acoustics. By W. F. DONKIN, 
M.A., F.R.S., Savilian Professor of Astronomy, Oxford, 
Crown 8vo, cloth. Price 7s. 6d. 


A Treatise on Electricity & 
By J. CLERK MAXWELL, M.A., F 
Experimental Physics, Cambridge. 
1/, 11s, 6d. 

“If Professor Maxwell had not already earned a place in the very front 
rank of the physicists of the present time, this book would win it for him. 
As an exposition of the subject, it is characterised by all those excellencies 
which we have already had occasion to remark on in the author's previous 
publications.” —A theneum, 


Text-Book of Botany, Morphological 
AND PHYSIVLOGICAL. By Dr. JuLius Sacus, 
Professor of Botany in the University of Wiirzburg. Trans- 
lated by A. W. Bennett, M.A., Lecturer on Botany, St. 
Thomas’s Hospital, assisted by W. T. Thiselton Dyer, M.A., 
Ch. Ch., Oxford. Royal 8vo, half morocco, 31°. 

“* The want of a good text-book of Botany, one that would give an 
accurate idea of the present state of botanical science, has long been felt by 
English students. We therefore heartily welcome the appearance of this 
translation, because we feel certain that it will supply that want so long felt, 
and be of the greatest value to both teachers and students.” —.Vature, 
OXFORD, printed at the CLARENDON PRESS, and 
published by MACMILLAN AND CO., LONDON, Publishers 

to the University. 


“ 


Magnetism. 
-R.S., Professor of 
2 vols, 8vo, cloth, 
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TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its” simplest form 
(price £3 35.) will determine true time to within two seconds, Short illustrated Pamphlet post free upon 


mets E. DENT & CO. 


MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY, 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
sriensaatbanaadnenaineaial STREET.) 


~PARKINSON & FRODSHAM, 
CHRONOMETER AND WATCH MAKERS, 


4, CHANGE ALLEY, CORNHILL, LONDON: 








Extract from the Report of the Director of the Portsmouth Observatory concerning Parkinson and Frodsham’s Chronometer on 
board the Discovery, in the Arctic Expedition of 1875-6. 

‘* Nov. 7th, 1876.—Captain Beaumont, who was First Lieutenant and Navigating Officer of the Discovery, informed me that 
your Warcit, No. 5,838, was the best out of the five Pocket Chronometers that they had on board that vessel.” 





—-BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 


TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c, 


Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XL, Part 1, 1875. See also leading articles in the Times, February 1, 
1877, the Evening Standard, February 2, 1877, &c. 

“Indeed we found that ‘myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”—efort of Royal Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 





(ruven waren ; 
@ | erent ER zc |}©9EXTRACTS FROM OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
—eemen AT DEPOT, 


55s OXFORD STREET, LONDON, WL or Post Free. 


FLETCHER 'S§ NEW MINIATURE FURNACE 


lor Quantitative Assays with the Blowpipe. Temperatures under perfect control can be used with 
any Blowpipe Arrangement, cither Gas, Candle, or Lamp. 

100 Grains Cast Iron can be perfectly fused ini Two Minutes, starting with the 
Furnace cold. 








Price, Furnace only, without Blowpipe, 1s, 
For Hot and Cold Blast Blowpipes (New Patent) and larger Furnaces with and without Blast see 
Illustrated List for September, 1877. 


THOS, FLETCHER, 
MUSEUM STREET, WARRINGTON. 


Printed by R. Cray, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Offize, 22, Bond Street, New York,—Tuurspay, October 11, 1897. 








A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** 70 the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH 
No. 416, VOL, 16] 








THURSDAY, O 7 [PRICE $s PER ANN, 














{All Rights are Reserved. 


BROWNING’S INDUCTION COILS. 


Registered as a Newspaper at the General Post Office.] 





MR. JOHN BROWNING begs to inform scientific gentlemen that the adoption of an improved method of 
winding Induction Coils has enabled him to increase their efficiency and reduce their cost. Every Coil is 
guaranteed to give the length of spark named. 


Induction Coil, to give a 4 in. spark in dry air... 
Induction Coil, to give a 1 in. spark ‘ 
Induction Coil, to give a in. spark 

Induction Coil, to give a 24in. spark 

Induction Coil, to give a 34 in. spark 

Induction Coil, to give a 44 in. spark 

Induction Coil, to give a 6in, spark 


oooooc[eo s:. 


LIST OF ELECTRIC LAMPS AND LANTERNS SENT FREE, 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &c., &c. 


63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C, 
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NOTICE. 


NATURE of OCTOBER 25 will 'contain a PORTRAIT, engraved on 
Steel by C. H. Jaens, of 


SIR J. DALTON HOOKER 
(President of the Royal Society). 
With a Notice by Dr. Asa Gray. 
DOUBLE NUMBER, PRICE 8d. 
OFF ICE, BEDFORD STREET, STRAND. 





MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Physiology, 
3otany, Entomology, and every branch of Microscopical cience. D. 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student’s Microscope, with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S. British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


GOVERNMENT GRANT OF £1,000. 


A MEETING of the Government-Grant Committee will be held in 

* FEBRUARY, 1878. It is requested that applications to be considered at 

that Meeting be forwarded to the Secretaries of the Royal Society before 
December 31, 1877. 


GOVERNMENT “FUND OF £4, 000 
FOR THE PROMOTION OF SCIENTIFIC RESEARCH. 


A MEETING of the Government-Fund Committee will be held in 
FEBRUARY, 1878. It is requested that applications to be considered at 
that Meeting be forwarded to the Secretaries of the Royal Society, Bur- 
lington House, before December 31, 18 °77- 


LADIES’ EDUCATIONAL ASSOCIA. 


TION, in connection with University College, London.—Classes of 
Mathematics and Physics for Ladies. 

Mr. HarpinG will lecture on ‘‘Geometry” on Saturdays, at 12.30, 
beginning October 27. 

Prof. Caney Fosrer will lecture on “The Laws of Motion” and “‘ The 
Nature and Transformations of Mechanical Energy” on Tuesdays, at 
11.30, beginning October 23. 

Prospectuses in the office at the College, or of J. E. Mylne, 27, Oxford 
Square, W. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, beth theoretical 
and practical. 

References to Dr. Debus, F.R-S. ; Dr. Frankland, F.R.S. 3 Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F. RS. ; Dr. Vocicker, 
F.R.S. ’ Dr. Williamson, F.R.S. 

The Autumn Term commences Tuesday, September 25th. 

C., WILLMORE, Principal. 














PHOTOGRAPHIC EXHIBITION, 
s, PALL MALL EAST. 
The Annual Exhibition of the Photographic Society is now open from 
9 till dusk. Admission, One Shilling ; also Monday and Saturday Evenings, 
ie’. Closes November 15. 


H. BADEN PRITCHARD, Hon. Secretary. 








ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 


LITERARY WORK. Wanted, a ~ Gentle- 


man acquainted with Latin, French, and German, able to write articles 

on Geogr: aphy, Biography, or Science, for a Serial Publication, and who 

can reside in Edinburgh. —Address, ALPrHa Beta, NATURE Office, 29, 
3edford Street, W.C. 





LONDON CLAY FOSSILS fren SHEPPY, 


Fruits, Bones, Shells, Crustaceans, &c.; 100 unnamed, or 50 named 
Specimens (25 or more Species), 5s. Carriage paid to London,—W. H. 
SHRUBSOLE, Ssheerness-on-Sea, 


The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 


Unsoticitep Testimony.—‘ I am much pleased with the fossils.” 
Grammar School, Tuxford, JOHN N. DUFTY, 
goth May, 1877. Head Master. 
VERY HANDSOME POLISHED SECTIONS OF 
TIMBER. Particulars on Application. 





NOTICE TO SCIENCE TEACHERS, &. 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &c., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 3s. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


CHEMISTRY, PHYSICS, CRYSTALLO- 
GRAPHY.—Lectures or Tuition in Lenten by Oxford Graduate, First- 
Class-Man, late Scholar.—K., 11, Sevington Street, Harrow Road, 


TWO TUTORS, one specially conversant 


with Science, the other with Classics, receive Pupils on evenings, to be 
thoroughly coached for the London Matriculation or other Exams.— 
“GRINDERS,” 56, Walton Street, S.W. 


An ASSOCIATE of the Royal School of 


Mines (Metallurgical Division) is prepared to give Tuition or Courses 
of Lectures to Schools, with Practical Instruction, if desired, in Che- 
mistry (Inorganic) or Physics.—Apply, stating terms, &c., to j. F. H., 
39, Sudbourne Road, Brixton. 


SITUATION REQUIRED as Laboratory 


Assistant, Science Master, or Sub-Curator in Museum, by a Gentleman 
who has held similar appointments. Highest references.—N. C, 4, 
Spencer’s Belle Vue, Bath, 


KENSINGTON? MASTER gives efficient 
Lectures in Ladies’ Schools, &c. Botany (actual specimens), Physio- 
logy, Geology, &c. Moderate Terms.—J. MAcKRELL, 157, I. Street, 
Queen’s Park, W t 




















GEOLOGY AND MINERALOGY. 
JOHN TYM begs to call attention to his 


Geological and Mineralogical Collections. ‘They are specially prepared 
for the use of students, to illustrate various elementary works. For 
example, Collections of Fossils, Minerals, and Rocks (each specimen, 
with name, &c.), can be purchased at prices from 16s. (for too speci- 
mens) upwards ; a very good series of 200 being furnished for £2 2s. 
A Collection of 40 Typical Rocks costs 6s., and a Collection of 50 
Minerals, 8s. For teaching purposes, a special Collection of Fossils, 
Minerals, and Rocks (large and fine speciinens), numbering 150, is sup- 
plied for £3, and an analogous Collection of Minerals, numbering 100, for 
4&t tos. A Collection of 60 Invertebrate Fossils, arranged in palzon- 
tological order (each mounted on tablet, with sub-kingdom, class, spe- 
cies, and geological formation), for £1. Sets of Implements, Teeth, 
and Bones, illustrating the Pleistocene fauna and the Palzolithic age, 
from 7s. 6d. A very good series for £1. A great number of other Col- 
lections, and also single specimens, are on sale. Full particulars will 
be found in the Catalogue, which will be sent post free on application 
to John Tym. 
Postal Addre:s:—CASTLETON vid SHEFFIELD. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 
—“ As it is impossible to enable the reader to recognise rocks and mine- 
rails at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well- ae collection of specimens, such as may be procured 
from Mr. TEN NANT (x49, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 
zoo Specimens, in Cabinet, with 3 Trays .. oe £2 2 
200 Specimens, in Cabinet, with 5 Trays .. m &s 
300 Specimens, in Cabinet, with 9 Drawers ee 10 10 
400 Specimens, in Cabinet, with 13 Drawers . we SE CO 
More extensive Collections at 50 to 5,000 Guineas each. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIE 


’ 
Illustrative of Mineralogy, Palzontology, Petralogy, Conchology, Metal- 


lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 25. 6d, ; 25 do. Earthy Minerals, do., 2s. 6¢. ; 25 do. Metallic Minerals, 
do.,’2s. 6d. ; 25 do. Recent Shells, do., 2s. 6d. ; 25 do. Metals, do, 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B.~P.O.O, 
or Cheque must invariably accompany all orders. Trade supplied. 


WANTED.—Clean Copies of NATURE, 
No. 56:—Address NaTurE Office, 29, Bedford Street, Strand, W.C. 
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To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Naturs last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 

articulars of Subscription may be obtained by writing to THomas FLoyp, 
Se. Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


THE QUARTERLY REVIEW, 
No. 288, is published THIS DAY. 





CoNnTENTS. 
I.—ODILON-BARROT. 
II.—HISTORY OF THE MONGOLS. 
III.—CSARISM, ROMANISM, SOCIALISM. 
IV.—CARRIAGES, ROADS, AND COACHES. 
V.—CONTEMPORARY ITALIAN POETS. 
VI.—LOBSTER, CRAB, AND OYSTER FISHERIES. 
VII.—ALFRED AUSTIN’S POEMS. 
VIII.—THE NEW REPUBLIC AND MODERN PHILOSOPHERS, 
IX.—ORDINATION AND CONFESSION. 
X.—THE LIBERAL PARTY AND FOREIGN POLITICS. 
JOHN MURRAY, Albemarle Street. 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 3}¢. Annual Subscription, payable in advance, 145. 

Office.—377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 








On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrINGTON, 
With the assistance of 
Frepericx Bonp, F.Z.S. FREDERICK SMITH. 
Epwarp A. FITCH. } Jenner Weir, F.L.S. 
— A. Power, M.D. . BucHaNnan Wuite, M.D._ 
uring the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





On the 1st of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 


Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 


JOHN VAN VOORST, 1, Paternoster Row. 
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THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d. ; Subscription per 
num, post free in Great Britain, gs. 
CoNTENTS FoR SEPTEMBER 1. 
1.—Electrical Science at the British Association. 
2.--An Improved Double Current Key. (With Illustrations.) 
3.—India-rubber considered in Re‘erence to its Application to Telegraphy. 
(Continued.) 
4.—Mowbray’s “‘ Powder-Keg” Blasting Battery. 
5.—Electricity in War. 
6.—Theiler’s Patent Relay. 
7.—Review. 
8.—Notes. 
g.—City Notes. 
10.— Correspondence. 
London: HAUGHTON & CO., ro, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. Doucras, R. McLacutan, F.R.S., E. C, Ryg, F.Z.S. 
and H. T. Stainton, F.R.S, 


This Magazine, commenced in 1864, contains standard articles and notes 
on ali subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
aidress. 


(With Illustration.) 








‘That excellent periodical Tux Garpen.”—Professor OWEN. 


THE GARDEN: A Weekly Illustrated 
of Gortering in all its Branches. Founded and Conducted b 
- ROBINSON, F.L.S., Author of “ Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“Mr. Robinson’s valuable and elegant weekly.”—Saturdey Revier, 
Aug. 1oth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. | Hardy Flowers. 

Landscape Gardening. j Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures, Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove, 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor AsA Gray says: “* It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that whe 
know it notas yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 63d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
payable in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 
Year, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37. Southampton Street. Covent Garden, London, W.C. 

THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Joun AtGernon Ciarke, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mas$ of 

intelligence of particular value to the agrisalcariet, 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, rss. a year post free. 

Published by W. PICKERING, 21, Arundel Street, Scrand, W C. 


THE BREWERS’ GUARDIAN : 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review oF THE MALT AND Hop Trapes; AND WINE AND SPIRIT TRADE 
REcoRD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“* The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for transmission abroad. 
Offices—s, Bond Court, Walbrook, London, E.C. 
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GEMS AND PRECIOUS STONES. 

MR. BRYCE M. WRIGHT begs to call the attention of Collectors to 
his Stock, which includes White Aquamarines, Andalusites, Cymophane 
Cats’ Eyes, Pink, Yellow, and White Topazes, the new Green Garnets, 
Spodumenes, Red and Blue Ipinels, Alexandrites (green by day and red by 
night), Star Sapphires, Iphenes, Diopsides, Phenakites, and other out-of- 
the-way Gems. 


BRYCE M. WRIGHT, F.R.GS., &c., 


90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


“FOR CANDIDATES FOR EXAMINATION IN MECHANICS. 
New Edition, in small Svo, with 124 Woodcuts, price 3s. 6d. 


LESSONS in ELEMENTARY MECHA- 
NICS, Introductory to the Study of Physical Science. Designed for 
the use of Schools and of Candidates for the London Matriculation, Pre- 
liminary Scientific, rst M.B., and other Examinations. By PHILIP 
MAGNUS, B.Sc., B.A, Life-Governor of Univ. Coll., London. 

“ The style is lucid, the solved exercises carefully chosen, the work com- 

What we consider to be higher praise, is that we believe it to 

contain nothing that the student will have to unlearn in a subsequent portion 

of his career. We can recommend it as a trustworthy introduction to more 
advanced text books.” —Na/ure. 


London: LONGMANS & CO. 
The LONDON SCIENCE CLASS-BOOKS, 


Elementary Series. Edited by G. Carry Foster, F.R.S., Professor of 
Physics in Univ. Coll., London; and jointly by P. MaGnus, B.Sc., 
B.A. 


ASTRONOMY. By R. S. Ball, LL.D., 

xn.s.. + ta Astronomer of Ireland. Feap, with 41 Diagrams. 
THERMODYNAMICS. By R. Wormell, 
Fcap, 


M.A., D.Sc., Head Master M. C. Corporatien School, London. 
with 41 Diagrams. Price 15. 62. 








*,* Other Class-Books to follow shortly. The Prospectus of the Series 
gratis of all Booksellers. 
London: LONGMANS & CO. 


Just published, 8vo, &s. 6¢., with Diagrams and Tables of Results in Inches 
and in Metres. 


INDUCTIVE:METROLOGY;; or, the Re- 
covery of Ancient Measures from the Monuments. By W. M. FLIN- 
DERS PETRIE. With a chapter on the theory of probable error as 
applied to the subject throughout this work, 


London: HARGROVE SAUNDERS, 24, Tichborne Street, Piccadilly 


Circus. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by Henry Trimev, M.B., F.L.S., British Muscum ; assisted by 
S. le M. Mocra, F.L.S., Royal Herbarium, Kew. 


Subscriptions for 1877 (12s. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 6@. bound in cloth), also covers for the volume (price 1s.), 
and back numbers. 





THE “HANSA,” 
Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. — 
125. for twelve months. Advertisements 4d. a line, widely spread by this 
per ; considerable abatement for 3, 6, 12 months’ insertion, Business 
Office ; Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freepen, M.R., Hamburgh, Alexander Street, 8. 


Recently published in 8vo, 10s. 6d. 


The GERM THEORY APPLIED to the 


EXPLANATION of the PHENOMENA of DISEASE. A 
MACLAGAN, M.D. ‘ aati dit: 
“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.”—Lancet. 


“* An able and exhaustive inquiry.”—Pudlic Health. 


“*A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘* Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be grateful to Dr. Maclagan 
for showing the actual position of the advocates of tae germ theory at the 
present time.”—London Medical Record. 


MACMILLAN & CO., London 





CLARENDON PRESS PUBLICATIONS: 


Descriptive Astronomy. A Handbook for the 
General Reader, and also for practical Observatory work. 
With Illustrations and numerous tables. By G. F, 
CHAMBERS, F,.R.A.S. Third Edition, enlarged, 8vo. 28s. 

“There is much in this handbook to interest the general reader, while 
the practical worker will find an invaluable mass of information on celestial 
subjects, besides ample references to astronomical authorities.”—Pald Mail 

Gazette. 


An Elementary Treatise on Heat, with 
numerous Woodcuts and Diagrams. By BALFoUR 
STEWART, LL.D., F.R.S., Professor of Natural Philosophy 
in the Owens College, Manchester. New Edition. Extra 
Feap. 8vo. Price 7s. 6d. 

“The publication of this manual is exceedingly well-timed ; it includes 
within narrow limits the leading facts and principles of this younger-born of 
the Sciences, and for the mastery of the greater portion of tbe contents only 
requires ordinary intelligence on the part of the reader.” —Sfectator. 


Chemistry for Students. By A. W. WIL- 
LIAMSON, Phil. Dec., F.R.S., Professor of Chemistry, 
University College, London, Third Edition, Extra Fcap., 
8vo. Price 8s, 6d. 


developing in lucid order principles from facts, and keeping theory alw 

dependent upon observation ; a book that keeps the reason of the student 

active while he strives to master details difficult but never without interest.” 

—Lxaminer. 

° . ° . 

Exercises in Practical Chemistry. By A. 
G. VERNON Harcourt, M.A., F.R.S., and H. G, 
MaDAN, M.A. Series I.: Quaiitative Exercises. Second 
Edition. Crown 8vo, cloth. Price 7s. 6d. 

“To the numerous classes formed throughout the country for the study of 
chemistry—with especial reference to the Science and Art and the University 

Examinations—we strongly recommend this little volume.” —A theneum. 


Forms of Animal Life. Illustrated by De- 
scriptions and Drawings of Dissections. By G., ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. 
Demy Svo, cloth. Price 16s, 

**To students attending classes in our Universities and elsewhere, to those 
working in their own studies, to all interested in any branch of Comparative 
Anatomy, we most earnestly, and with the confidence which comes of 
experience, commend ‘Forms of Animal Life’ as a thorough piece of work, 
and certainly the best book on Comparative Anatomy in our language.”— 
Quarterly Journal of Microscopical Science. 


Geology of Oxford, and the Valley of 
THE THAMES. By JOHN PHILuirs, M.A., F.R.S., 
Professor of Geology, Oxford. 8vo, cloth. 1/. Is. 

“Tt may be cordially and confidently recommended to all geologi 
whom the Secondary rocks of England are a subject of interest. 

“A most important contribution to the knowledge of the ancient !.istory 
of the earth, and supplies a need which happens just at this time to be 
keenl felt.”—Nature. 

By Professor PHILLIPS. With 


Crown Syo. 10s, 6:2. 


A Treatise on Acoustics. By W. F. DONKIN, 
M.A., F.R.S., Savilian Professor of Astronomy, Oxford. 
Crown 8vo, cloth. Price 7s. 6. 


A Treatise on Electricity & 
By J. CLERK MAXWELL, M.A., F 
Experimental Physics, Cambridge. 
1/, 11s, 6d. 

“If Professor Maxwell had not already earned a place in the very front 
rank of the physicists of the present time, this book would win it for him. 
As an exposition of the subject, it is characterised by all those excellencies 
which we have already had occasion to remark on in the author's previous 
publications.” —A thenaum, 


Text-Book of Botany, Morphological 
AND PHYSIVLOGICAL, By Dr. Junius Sacns, 
Professor of Botany in the University of Wiirzburg. Trans- 
lated by A. W. Bennett, M.A., Lecturer on Botany, St. 
Thomas's Hospital, assisted by W. T. Thiselton Dyer, M.A., 
Ch, Ch., Oxford. Royal 8vo, half morocco, 315. 60. 

“The want of a good text-book of Botany, one that would give an 
accurate idea of the present state of botanical science, has long been felt by 

English students. We therefore heartily welcome the appearance of this 

translation, because we feel certain that it will supply that want so long felt, 

and be of the greatest value to both teachers and students.”—Nature. 

OXFORD, printed at the CLARENDON PRESS, and 

published by MACMILLAN AND CO., LONDON, Publishers 

to the University. 


Vesuvius. 


Maps, Illustrations, ete. 


Magnetism. 


*.R.S., Professor of 
2 vols. 8vo, cloth, 
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TUESDAY, OcToser 23 
West Lonpon Screntiric Association, at 8.—-Climbing Plants: Prof. 
Henslow.—Notes of a Tour in South of France: H. J. Johnstone eL avis 
FRIDAY, OctTower 26. 
ZKETT Microscor: ICAL C Luz, at 8.—On th 1e Immersion Paraboloid : Dr. 
_- Edmunds 


“NATURE.” 


Published every Thursday, price 4d, 
SUBSCRIPTIONS, Post free: Annual, 185. 62. 
os. 6d. Quarterly, 5s. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 21s. each. 

Volumes X1., XI, XIIL, and XIV.,cloth, price 10s. 62. each 

Cloth Cases for binding ail the volumes, price Is. 6d, each. 

Reading Cases to hold 26 numbers, price 2s. 62. 





Half-yearly, 


To be had through any bookseller or newsagent, or at tbe | 


Office. 





CHARGES FOR ADVERTISEMENTS, 


Three lines in column, 2s. 6d.; 9d. per line after. 
i: a, 
18 6 


I5 


One-eighth page, or guarter column . » »« « © 
Quarter page, or halfacolumm. . . «+ «+ I 
Half a page, or a column ee eee 
Whole page . 6 
Advertisements must be sent to the Off ce 2 be fore 1 2 
on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C. 


o'clock 


PATENT ELECTRIC SELF-LIGHTING | 


GAS-BURNER. 


An attractive addition to Lec'ure Table Apparatus, and an 
nteresting and useful appliance for the Study, &c. 
screwed on any bracket. 
PRICE 5s. POST FREE, 55. 6d. 
MOTTERSHEAD & CoO., 


IMPORTERS OF SCIENTIFIC APPARATUS, 
7, EXCHANGE STREET, MANCHESTER. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 

For the various Public Examinations 
Chemical Cabinets adapted for Private Study. 


Price Lists on Application 


DUPRE’S APPARATUS 


For the 


ESTIMATION OF UREA 


By means of hypobromide. 


HOW & CO.’(S STUDENT’S MICRO- 
SCOPE, £5 5s. 
HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO.”S GEOLOGICAL DIA. 
GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c. 
Catalogues on Application. 
JAMES HOW AND CO.,, 
5, St. Bride Street (late 2, Foster Lane), London. 
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“NAT UR EE” 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 
PRICE FOURPENCE, 


CONTENTS OF THf NUMBER FOR OCT. 11, 1877. 
leischer’s ** Volumetric Analysis.” 


miiszigkeit im Gesrellschafts- 


a to the Editor :— 
-—P. M. 


Caterpil! ars.—| 
The Sate lites of Mars —J ha Brett 
Rate of Moun d-Building —Dr Otis T. Mason. 
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The Melbourne Observatory. 
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lar Radiation and 


Notes. 


| Americ 
Unive 
| Soc 


STRAND, LONDON, 


TAT 
CORN 
Has all the 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 


NING CONDUCTORS 


time of Bes 
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5 tection of every description of b 
we of halesing. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


and Shipping in all parts of the world 
t "Re liable, most Effective, and Cheapest 


WLOUR 


Properties 
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R. 8. NEWALL & CO., 130 
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VATERL DO ROAD. LIVERPOOL. 
* ANDERSTON QUAY, GLASGOW. 


MANUFACTORY~ GATESHEAD-ON-TYNE. 
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W. LADD & CO., 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 
LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 
Mahogany and Glass Case. This instrument is immediately 
available in any condition of the atmosphere. 
The above improvements can be applied to Holtz Machines of 
old form. 
MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 37. 85. 62. 
CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 
ALSO, 
Philosophical Apparatus of every Description, 


Illustrated Catalogue, Sixpence. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 








The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


Fully Illustrated Gomiogee and full Instructions by Post, 6 Stamps. 
failed abroad free. 
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OPTICIANS: 
BROMPTON ROAD, 


(Close to South Kensington Museum), 
PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For esting the limits of audible sound, 10s. 


’ 
TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from £3 10s. to £21. 


172, S.W. 


Specimen Curves drawn on card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 1s. 


Price Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, 2d. 


PICK-ME- UP. 
An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and affections of the heart, &c. 





In Bottles, protected by the Government Stamp, 2s. 6d. and 45. 6d. each, 
PREPARED ONLY BY THE PROPRIETOR, 


G J. ANDREWS, 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C, 


See Treatise on the efficacy, medtcinal action, and compesition of the 
Pick-Me-Up,” by the Proprietor, 





RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, 16s., 21s., 26s. 6d., and 31s. 6d. 
- Double ,, 315. 6¢., 425., and 525. 6d. \ 
99 Umbilical ,, 42s. and 52s. 6d. 


Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6¢., 10s., and 16s. each, 
Postage free 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 3} 


~™* : Sh ae 
HOLLOWAYS OINTMENT jemi 
For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck and Chest, it cures SORE 


THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


Post 
free. 


A CERTAIN 





FRENCH HYGIENIC SOCIETY, 40, Hay- 


market.—Electro-Dosimetric Institution. Treatment of all Chronic 
Diseases pronounced incurable by the combined therapeutic methods 
of Drs, Burggraeve and P. A, Desjardin. Hours of Consultation from 
3 to 5 p.m. Treatment by correspondence. Mondays, Wednesdays, 
and Fridays, consultations free from 10.30 to 12, Chemical and Medi- 
cal Analyses made. Depét for Continental Hygienic Productions, 
Medical Belts, &c. 


The dosimetric system of medicine is the connecting link placed by Dr. 
Burggraeve between the old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic schools. 

This system, which is now well known and much used by doctors in 
Europe and South America, where it is steadily gaining ground, consists of 
a treatment that is at the same time convenient, agreeable, and sure. It 
depends upon the .purity of the medicine and exactitude of the doses, 
and is applied to the nature and causes of diseases both chronic and acute. 
In a word, it is the realisation of the hopes and researches of the alchemists 
of the middle ages. 

These medicines are administered in the form of granules, which are taken 
by all, even children, easily and without the least repugnance. 

This system rejects the ordinary forms of the old Pharmacy—apozemes, 
potions, opiates, electuaries, &c., in short, all the complicated mixture of 
drugs of nauseous odour and taste, respected by the old formularies, 
but which now, in the face of the progress of modern science, have no longer 
the necessity of existence. 

It is, above all, in chronic diseases (the ‘“‘non possumus” of the old 
schools), rheumatism, gout, dyspepsia, liver complaints, affections of the 
spleen and kidneys, paralysis, scrofula, &c., that the system ot Dr. Burg- 
graeve, combined with that of Dr. P. A. Desjardin, gives the most 
remarkable results. 

A large number or cures, obtained in a comparatively short time, highly 
confirm the therapeutic value of the electro-dosimetric system. 

If we consider that chronic maladies are caused by a diathesis, which 
always produces a change in the vital and nutritive organs, and if, on the 
other hand, we consider carefully the electro-magnetic phenomena, and the 
subtle nature of that agent, which, if it be not life itself, is one of its most 
active and important principles, we easily perceive the therapeutic value of 
a method which acts directly upon the vitality of the patient, by employing 
those agents which are essentially vital. 

It is thus that in charging the electric currents, which penetrate directly 
into the organism, wita molecules of iodine, iron, gold, &c., we can, almost 
instantaneously, soothe pains and spasms, re-establish or stimulate the circu- 
mae of the fluids, and restore that equilibrium of which health is the 
result. 

But it must be understood that for a treatment of this kind a wide experi- 
ence is necessary; the usual means of ordinary medicines are utterly 
insufficient, an exclusive attention being demanded for this speciality. 

In establishing the ‘‘ Electro-Dosimetric Institution of London,” we fill 
up a chasm, and thus render a signal service to all doctors, who will 
find with us the readiest and most active concurrence in the treatment of 
that unfortunately large class of persons afflicted by chronic diseases, 


“ 





* In Crown 8vo, price 9s. a 
SOUND and MUSIC: a Non-Mathemati- 
cal Treatise onthe Physical Constitution of Musical Sounds and Har- 


mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 


bridge. 
MACMILLAN an> CO., LONDON. 
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MESSRS. MACMILLAN & COS 
N KW PUBLICATIONS 


A TREATISE on CHEMISTRY. By H. E. Roscos, 


F.R.S., and C. SOCHORLEMMER, F.R.S., Professors of Chemistry in the Owens College, Manchester. 
Vol. I. The Non-Metallic Elements. With numerous Illustrations, and a Portrait of Dalton, engraved 
by JEENS. 8vo. ais. 


A SYSTEM of VOLUMETRIC ANALYSIS. By 


Dr. E. FLEISCHER. Translated, with Notes and Additions, from the Second German Edition. M. 
M. PATTISON MUIR, F.R.S.E. With numerous Illustrations. Crown 8vo. 7s. 6d. 


NOTES on the BARROWS and BONE CAVES of 


DERBYSHIRE, with an Account of a Descent into Elden Hole. By ROOKE PENNINGTON, 
LL.D., F.G.S.  8vo. 6s. 


The METHOD of LEAST SQUARES, Elements of. 


By MANSFIELD MERRIMAN, Ph.D., Instructor in C ivil En gineering in the Sheffield Scientific School 
of York College. Crown 8vo. 7s. 67. 


An ELEMENTARY TREATISE on HEAT in 


RELATION to STEAM and the STEAM ENGINE. By G. SHANN, M.A. With numerous 
Illustrations. Crown 8vo. 45. 6d. [ Shortly. 


New and Cheaper Edition, revised, in i vol. crown Svo, 12s. 62. 


The PRINCIPLES of SCIENCE. By W. Srantey 


JEVONS, F.R.S., Professor of Political Economy, University College, London. [ Just ready. 


On CURVATURES of the SPINE: their Causes and 


Treatment. By R. BARWELL, F.R.C.S., Surgeon to Charing Cross Hospital. Third Edition, enlarged, 
with additional Illustrations. Crown 8vo. 45, 6d. 


On the SCIENCE of WEIGHING and MEASURING, 


and the STANDARDS of MEASURES and WEIGHTS. By H. W. CHISHOLM, Warden of the 
Standards. With numerous Illustrations. Crown 8yvo, 45. 6d. [ NATURE Series. 


| HOW to DRAW a STRAIGHT LINE: a Lecture on 


LINKAGES. By A. B. KEMPE, B.A. With numerous Illustrations, Crown 8vo- 25. 6d. 
| Nature Series. 


NEW VOLUMES OF HISTORY AND LITERATURE PRIMERS, Edited by Join RicHarp GREEN. 


ROMAN ANTIQUITIES. By Prof. A. S. Wiking, 


Owens College. Illustrated. T3mo. IS. 


SHAKSPERE. By Prof. E. Downen. 18mo, ts. 


MACMILLAN & CO., LONDON. 
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PARKINSON & FRODSHAM, 
CHRONOMETER AND WATCH MAKERS, 


4, CHANGE ALLEY, CORNHILL, LONDON: 





Extract from the Report of the Director of the Portsmouth Observatory concerning Parkinson and Frodsham’s Chronometer on 
board the Discovery, in the Arctic Expedition of 1875-6:; 

‘* Nov. 7th, 1876.—Captain Beaumont, who was First Lieutenant and Navigating Officer of the Discovery, informed*me that 
your Watcu, No. 5,838, was the best out of the five Pocket Chronometers that they had on board that vessel.” 


FLETCHER’S NEW MINIATURE FURNACE 


For Quantitative Assays with the Blowpipe. Temperatures under perfect control can be used with 
any Blowpipe Arrangement, either Gas, Candle, or Lamp. 

100 Grains Cast Iron can be perfectly fused in Two Minutes, starting with the 
Furnace cold. 

Price, Furnace only, without Blowpipe, 1s, 

For Hot and Cold Blast Blowpipes (New Patent) and larger Furnaces with and without Blast see 
Illustrated List for September, 1877. 


THOS, FLETCHER, 
MUSEUM STREET, WARRINGTON. 


BISCHOF’S SPONGY IRON FILTER, 


AS NOW SUPPLIED TO 
HER MAJESTY AT WINDSOR CASTLE AND BUCKINGHAM PALACE, 
TO THE ROYAL FAMILY, TO THE INDIA OFFICE, &c. 


: 6 Us Is Officially Certified as the most efficient and lasting for removing sewage, lime, and lead from 
= 4 water. See Report of Royal Commission, presented to Parliament, Session 1875. Weekly Reports 
} of the Registrar-General of January 8, 1876, and January 6, 1877 ; Journal of the Royal Agricultural 
Society of England, Vol. XI., Part 1, 1875. See also leading articles in the Zimes, February 1, 
1877, the Evening Standard, February 2, 1877, &c. 
‘Indeed we found that myriads of minute worms were developed in the Animal Charcoal, and 
passed out with the water.”— Report of Royal Commission, p. 220. 


NO CHARCOAL IN THE SPONGY IRON FILTER. 











=sac EXTRACTS FROM.OFFICIAL REPORTS, PRICE LISTS, AND ALL PARTICULARS 
AT DEPOT, 


505, OXFORD STREET, LONDON, W.C., or Post Free. 











Lately published, in 8vo, price 6s. 6d. 


PROFESSOR HUXLEY’S 


AMERICAN ADDRESSES: 


WITH A LECTURE ON THE 
STUDY OF BIOLOGY. 


MACMILLAN AND CO., LONDON. 


Printed by R. Cray, Sons, AND TayLor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MAEeMILLAN AND Co., at the Office, 22, Bond Street, New York.—Tuurspay, October 18, 1877. 








DOUBLE 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
lalure trusts the mind which build 
_No. 417, Vol 16), THURSDAY, OCTOBER 25, 1877 [PRICE $5 PER ANN 


Reafnened as a Newspaper at the Genera! Post Office.] {All Rights are Reserved. 





BROWNINGS SPARK CONDENSER. 





This contrivance is designed to replace the Leyden jars which are get a uced with induction coils to increase the 
temperature of the spark when it is required for spectrum analysis. The apparatus consists of an arrangement of ebonite plates 
coated with tinfoil, and inclosed in a mahogany case ; any amount of surface may _ used at pleasure by moving the levers at 
each end of the case. Unlike the Leyden jar, the action of the apparatus is not affected by damp. A very convenient arrangement 
for holding the metals of which the spectra are required, screws on to the lid of the case, and when not in use packs inside 
the lid. 


Becquerel’s Apparatus for obtaining continuous spectra from solutions of salts of the metals is attached when required. 


Price of the SPARK CONDENSER for Coils up to 5-inch spark, with Levers for changing the 
number of plates. Je? ios Sada VE ee Rete Gah cis” dads ee Spaleat ae 
Price of the SPARK CONDENSER for Coils giving 6-inch to 8-inch spark.., 
Becquerel’s Apparatus extra jo hag, «sas, ade at cea ae? ew” cee 
Llustrated Catalogue a Spectroscopes, with Coloured Chart of Spectra, and practical instructims for the use of the Chemical 
Spectroscope, the yt atin the Micro- Spectroscope 2, and Screen Speet rum Apparatus. Price One Shillirg and Sixp.nee. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE, 
MELBOURNE, TIIE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD 
UNIVERSITIES, HOBOKEN COLLEGE, &c., &c. 

63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C, 
ESTABLISHED 100 YEARS.. 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, Entomology, and every branch of Bee ny 0 cience. J. 

Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Stude nt's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
gratis and post free, and Objects delivered in U.S.A _and British Colonies. 

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


PHOTOGRAPHIC EXHIBITION, 
s, PALL MALL EAST. 


The Annual Exhibition of the Photographic Society is now open from 
g till dusk. Admission, One Shilling ; also Monday ard Saturday Evenings, 
6d. Closes November 15. 





H. BADEN PRiTCHARD, Hon. Secretary. 


LITERARY WORK. —Wanted, a Gentle- 


man acquainted with Latin, French, and German. ab'e to wr rite articles 
on Geogra: hy, Biography, ‘or Science, for a Serial Publication, and who 
can reside in Ed nburgh. ~Addres ss, ALPHA Leta, Nature Office, 29, 
Bedford Street, W.C. 








The MASTER and FELLOWS of Gonville 
and Caius College, Cambridge, are prepared to appoint a PRA LEC- 
TOR in CHEMISTRY, as Suce fessor to the late Mr. Richard Apjohn. 
Inquiries as to emoluments and duties may be addressed to the Rev. 

N. M. Ferrers, Tutor of the College. ‘Testimonials should be sent in 
on or before November 30 next, 


LADIES’ EDUCATIONAL ASSOCIA- 


TION, in connection with Univers'ty College, London.—A, Course 
of about 18 Lectures on ‘* Physivlogy and 4 giene ” will be given by 
>rof. CorFIELD, on Thursdays, at 2.30 P.M, beginning October 25. 


Fee, £2 2s. iL : 
Prospectuses in the office at the College, or of J. E. Mylne, 27, Oxford 
Square, 





CHESTER SOCIETY OF NATURAL SCIENCE. 
KINGSLEY MEMORIAL. 





The Committee of the above Society have pleasure in announcing the 
following Prizes for competition :— 


IN 1878. 
A PRIZE of TEN POUNDS for the “ Herbarium of Flowering Plants.” 
IN 1879. 
A PRIZE of TEN POUNDS for the best Collection of ‘‘ Fossils, iilus- 
trating the Carboniferous Limestone, Miulistone Grit, and Coal 


Measures.” 
IN 1580. 
A PRIZE of TE N POUNDS for the best Collection of ‘‘ Coleoptera and 
Hymenoptera.” 


The Collections to be sent on or before September 1 in each year to the 
General Secretary, Mr. G. KR. Grirrtru, Grosvenor Street, Chester, from 
whom all particulars and conditions for competition may be obtained. 








UNIVERSITY of LONDON Ist M. B. and 
PRELIMINARY SCIENTIFIC EXAMINATIONS, —Classes in all 
the subjects required are now being formed at St. Thomas’s Hospital 
Medicat school, which are not confined to Students of the Hospital. 
For particulars apply to Dr, GiLtesrigz, Secretary, at the Hospital. 


QUEENWOOD COLLEGE E, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F_R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voeicker, 
f.R.S.; Dr. Williamson, F.R.S. 

The Autumn Term commences Tuesday, September esth. 

GQ WILLMORE, Principal. 








FIRST B.Sc. PRELIM. SCIENTIFIC 
EXAMINATIONS (Le yndon) —A Course of Twelve Demonstrations 
in PRACTICAL BIOLOGY, in preparation for above Examinations 
will be held on WEDNESDAY AFTERNOONS at 3 p.m, by Mr. H. 
EDMONDS, Honours (London) Botany and Zoology at Berners 
College, 44, ‘Berners- Street, Oxtord Street, W., commencing Wednes- 
weed Uctober 24. Fee, Two Guineas. 





ROYAL ‘POLY rECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Koards. Fees moderate.—Apply to Prof. GARDNER. at the Royal 
Polytechnic, or 44, Berners Street, W. 
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GEMS AND PRECIOUS STONES. 


MR. BRYCE M. WRIGHT begs to call the attention of Collectors to 
his Stock, which includes White Aquamarmes, Andalusites, Cymophane 
Cats’ Eyes, Pink, Yellow, and White Topazes, the new Green Garnets, 
Spodumenes, Red and B lue Ipinels, Alexandrites (green by day and red by 
night), Star Sapphires, Iphenes s, Diopsides, Phenakites, and other out-of- 
the-way Gems. 


BRYCE M. WRIGHT, F.R.G.S., &e., 


go, GREAT RUSSELL STREET, BLOOMSBURY, 
SOEDOS, W. C 





NOTICE TO SCIENCE TEACHERS, &e. 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appointments, at the 
Shecial Rate of 1s. 6a. for one insertion, or 38. for three 
insertions. Lach Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money niay be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


CHEMISTRY, PHYSICS, CRYSTALLO- 


GRAPHY.—Lectures or Tuition in Senden by Oxford Graduate, First- 
ce iss-Man, late Scholar.—K., 11, Sevington Street, Harrow Road, W. 


An ASSOCIATE of the Royal School of 


Mines (Metallurgical Division) is prepared to give Tu.tion or Courses 

of Lectures to Scheols, with Practical Instruction, if desired, in Che- 

mistry (Inorganic) or Physics.—Apply, stating terms, &c., to i F.H., 
395 Sudbourne Ro ad, Brixton. 


SITUATION REQUIRED as Laboratory 


Assistant, Science Master, or Sub-Curator in Museum, by a Gentleman 
who has held similar appointments. Highest references. —N. C, 4, 
Spencer’s Belle Vue, Bath. 


KENSINGTON MASTER gives efficient 
Lectures in Ladies’ Schools, &c. Botany (actual specimens), Physio- 
logy, Geology, &c. Moderate ‘Terms.—J. MackRELL, 157, I. Street, 
Queen’s Park, W 


TWO TUTORS, one specially conversant 


with Science, the other with Class‘cs, receive Pupils on evenings, to be 
thoroughly coached for the London Matriculation or other Exams.— 
“*Grinpgrs,” 56, Walton Street, S.W. 























WANTED, by a SCIENCE TEACHER 


who has received instruction under Professors Huxley and Frankland, 
and holds wey eg in Chemistry, Geology, &c., Evening Employ- 
ment.—Address J. T. » 63; Lisson Grove, N.W. 


MR. CAMERON (Science Schools, South 


Kensington Museum) prepares Students in Chemistry and Botany for 
London Examinations, at his private laboratory every evening, 7 to 10. 
Highest references. Terms on ap yplication. 





LONDON CLAY FOSSILS from SHEPPY. 


Fruits, Bones, Shells, Crustaceans, &c. 5 100 unnamed, or 50 named 
Specimens (25 or more Species), 5s. Carriage paid to London.—W. H. 
SHRUBSOLE, ‘sheerness-on-Sea. 





The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 


Unsoticitep ‘Trestimony.—“‘ I am much pleased with the fossils.” 


Grammar School, Tuxford, JOHN N. DUFTY, 
goth May, 1877. Head Master. 


VERY HANDSOME POLISHED SECTIONS OF 
TIMBER. Particulars on Application. 


GEOLOGY. 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 
zoo Specimens, in Cabinet, with 3 Trays w+ 
200 Specimens, in Cabinet, with 5 Trays ... s 
300 Specimens, in Cabinet, with 9 Drawers... 
4oo Specimens, in Cabinet, with 13 Drawers... .. 
More extensive Collections at 50 to 5,000 Guineas each. 
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THE CHANNEL ISLANDS’ MUSEUM & INSTITUTE OF PISCICULTURE SOGIETY, LIMITED. 


CAPITAL—£5,000 IN 5,000 SHARES OF £1 EACH. 


(With a. to ir 
This Society is established on an entit ely scientific t 

of supplying English _ other naturalists and natural hi 
The aim of the e Society is, in fact, to provide, in a c iently 
Europe the at sphere of utility which the well-known Naples Aquar: d cal St 
to the selection of a most eligible and adva antageous site in the neigh bor rhood of St. Helie 

As with the Naples Institution there will be embodied in this undert 
entertainment of the pu blic, and as a sour 
display of the living denizens of the oce 
and variety. Adjoining the Saloon the 
Collection, more especially representative 
1e more important ‘lech: nic al De, ‘ 
Pisciculture, and a Library of 
ecuting Marine bic 
mari sjaciutiete Manes oe t 
class demonstration, or for priv 
In view of a desi 
is empow ered to receive Contributior 
entirely to the uses above-mentioned, a ] 1 ‘ s 
Shareh thang Fspecia ul privileges will b te 2 uck onors; Su ibers of Lio: pwards receivi 
ship and free admission to the Institution upon all occasio i ! l I 

The technical control! of the Institution wi.l be underta! tu 
Assistant in the Natural History Department of the British Museum, and whose exper 
eminently qualifies him for this position. 

n registering the Memorandum and Articles of Ass 
scientific status, and to permanentiy exclude from it all th 
of the living wonders of the deep. It is only unde rr Su h 

For P; rospectuses and further particulars apply to the 3 













ion ‘now does for the soutl 
, Jersey, for this purpose. 

e following several features of utility and att 
: —_—— workir ng expenses, a Saloon wil 
> an unparallel ea 
tion ct a typical Natura ul Hist 
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by Mr. W. SAVILLE KENT, F.L.S., F.Z.S., &e, for 
as Naturalist for some time "to the so ng Er iglish Aqu <4 
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Contributions of Books and Serial Li ture relating to Bic olor ogical Subjects suited for the Library, of Instruments and Apparatus for the Laborato’ Ty, 
or of Natura! oimatid anche Sor: the Museum, will be most grate ya 
THE POPULAR SOLENEIFIC POCKET CABINET THE QUARTERLY REVIEW, 
’ or ee eee , 
Illustrative of Mineralogy, Palzontology, Petralogy, Conchology, Metal- No. 288, is published THIS DAY. 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, ConTENTS. 
Whiskin Street, London, E.C. Vike L—ODILON-BARROT. 
25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Ca II.—HISTORY OF THE MONGOLS 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology, IIl.—C/ESARISM, ROMANISM, SOCIALISM. 
2s. 6d. 3 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, IV.—CARRIAGES, RO oe rate = aS. 
a aca rae Mi be ae ae ae V.- CONTEMPORARY ITALI 0 
do., 25. 6d, ; 25 do. Earthy —— do., 2s. 6d¢. ; 25 do. Metallic Minerals, VIL—LOBSTER, CRAB, AND OYSTER FISHERIES. 
do., 2s. 6d. ; 25 do. Recent Sheils, do., 2s. 6d. ; 25 do. Metals, do , 2s. 6d. ; 25 VIL—ALFRED AUSTIN’S POEMS. 
do. Rough Gems and Stones, do, 2s. 6¢. Catalogues free. N.B. -P.0.0. | VIII._—THE NEW REPUBLIC AND MODERN PHILOSOPHE! 
or Cheque must invariably accompany all orders. Trade supplied. IX.—ORDINATION AND CONFESSION. - 
X.—THE LIBERAL PARTY AND FOREIGN POI ITICS. 
To Geolovists and Natvralists. JOHN MURRAY, Albenarle Street. 
Ta 
ORFORD CASTLE FOSSILS. - a —- 
wh aa! . ¥ 
The Cutting near Orford Castle in which these rare and beautiful Fossi!s THE T TELEGR APHIC J OURNAL 
—_ se found, as advertised in yp gpeee last year, is ~fey and more AND 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- Ww 
worth, have been distributed among the Subscribers. Papers containing the ELECTRICAL REVIE 5 
particulars of Subscription may be obtained by writing to Tuomas FLoyp, Published on the rst and rsth of the month, price 4d.; Subscription per 
sq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- Annum, post free in Great Britain, gs. 


sed envelope. ine 
cous a ———— ConTENTS FOR SE! 


_ CASTLETON, DE BYSHIR E. — cal tse at the Briti-h Association. 
o—Fil mprovec aut Cu nt 
JOHN TYM is now enabled to offer the ae 
¢ 


following rare and interes: 












ication to Telegraphy. 
















ee r ” Biacting RB: » 
Palzolithic, 30 Specimens including oak a , of Rhino mceros, ZL 5. d. a Blasting Battery. 
Bison, Rein deer, Hyena, &c, and Casts of Implements).. 1 oo 5-— Llectricity +5 a : 
Cresswell Caves, 18 Specimens én Pa = © 10 0 er’s Patent Relay. (With Illustration.) 
Windy Knoli Fissure, 15 Specimens ... seo aa ooo © 70 lew. 


Pleistocene Fauna (a spler idid set), 100 Specime 
Flint Flakes from 6a. each, 
Catalogues ad free. 





ere | n — AUGHTON & CO., 10, Paternoster Row, 
“That excellent outete Tus Garpen.”—Prefessor Owan. To none also Commu nications | for the Editor may be sent- 


a 
THE GARDEN: A Weekly Illustrated NORTH BRITISH AGRICULTURIST, 
W. ROBINSON, oe ae, eee ag ay Is the only Agricultural Journal in Scotland, and circulates extensively 
‘a = oe amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 

Continent of Europe, America, Australia, and the Colonies. 








ens,” &c. 
A Coloured Plate is now issued with every number of Tie Garden 
**Mr. Robinson’s valuable and elegant weekly.’ "mm Saturdcy Revier, 
Aug. roth, 1872. 







The following are some of the subjects regularly treated of in its pages The AGRICULTURIST is published every Wednesday afternoon in 
The Flower Garden. | Hardy Flowers. time forthe Evening Mails, and contains Reports of all the principal British 
Landscape Gardening. } Town Gardens. and Irish Markets of the week, besides telegraphic reports of those held on 
The Fruit Garden. | The Conservatory. the day of publication. 

Garden Structures. Public Gardens. The Veterinary Department is edited by one of the leading Veterinarians 
Room and Window Gardens. The Greenhouse and Stove. in the country, and is invaluable to the breeder and feeder as a guide to the 
Notes and Questions. The Household. rearing of animals, and their treatment when labouring under disease. 

Market Gardening. The Wild Garden. | Full Reports are given of the Meetings of the Royal Agricultural Society 
Trees and Shrubs. The Kitchen Garden. | of England, the Royal Agricultural Society of Ireland, the Highland and 


Professor ASA Gray says: “It oma admirab’ sietes tothe wantsand | Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
tastes of gentlemen 2 Fay i interested in rural a By such we hear it and all the principal Agricultural Associations throughout Great Britain 


highly spoken of ; and we think we do a favour to those of that class whe | and Ireland. 


know it notas yet, by calling attention to it.” For Advertisers addressing themselves to Farmers a better medium does 
Price 6d. Weekly. Specimen Copy, Post-free, 64d. not exist. rae P 
P. d. t, 34d. A 1 Sub: tion, bie in advance, 145. 
Terms of Satecription-Sant direct from the Office in London, post free, dally oh -. Edinburgh, Sitesi ieatiasid dae 


ayable in advance—For One Year, 26s. ; Half a Year, 145. ; Quarter of a “ - % .. E 7 
Var, oa. Adidboay oil tettees conansuinn Subentotions to. The Publisher of | Post-office Orders payable to Charles Anderson, Jun., Edinburg 
ESTABLISHED 1843. 


he Garden, 37, Southampton Street, Covent Garden, London, W.C. 
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CHEAP RE-ISSUE 


OF THE 


WAVERLEY NOVELS. 


ILLUSTRATED EDITION. 
In‘48 vols., feap. cloth. 
CONTAINING 
1,600 WOOD ENGRAVINGS 
AND 


96 STEEL PLATES, 
TO BE ISSUED IN MONTHLY VOLUMES, 


PRICE as. 6d. 
The SAME, half bound 


in French morocco, price 3s. 67. 


VOL, I. NOV. 1. 


The Printing of the Work will be accelerated, so as to allow 
j Subscribers to complete their Sets before the regular issue is 
finished. 


v publishing, in 4to. vols, cloth, price jos.. 


THE 


ENCYCLOPADIA 
BRITANNICA. 


NINTH EDITION, 


EDITED BY 


PROF. THOMAS SPENCER BAYNES, LL.D., 


A:sisted by upwards of 300 Contributors. 


Vor. IL—A—ANA. [Ready. 
VoL. IL—ANA—ATIL. [ Ready. 
Vo, I1Il.—ATH—-BOTI. [Ready. 
Voit. IV.—BOK—CAN. [Aeady. 
VoL. V.—CAN—CLE. [Ready. 
VoL. VJ.—CLI—DAY. [ Ready. 


VoL, VIIL—DEA—EL. [Nearly ready. 


EDINBURGH: ADAM & CHARLES BLACK. 





| 
| 
| 


The LONDON SCIENCE CLASS-BOOKS, 


Elementary Series. Edited by G. Carry Foster, F.R.S. , Professor of 
Physics in Univ. Coll., London; and jointly by P. Maanvs, B.Sc., 
B.A. 


ASTRONOMY. By R. S. Ball, LL.D., 
F.R.S., Royal Astronomer of Ireland. Feap., with 41 Diagrams. 
Price 1s. 6d. 

THERMODYNAMICS. By R. Wormell, 
M.A., D.Sc., Head Master M. C. Corporation School], London. Fcap., 
with 41 Diagrams. Price 1s. 67%. 

*,* Other Class-Books to follow shortly. 
gratis of all Booksellers 
London: LONGMANS & CO. 


The Prospectus of the Series 








NEW E DITION OF GANOT’S PHYSICS, 


Now ready, in large crown 8vo, illustrated by 4 Coloured Plates and S20 
Woodcr its, price 15s., clot! 


ELEMENTARY TREATISE on PHY- 


SICS, Experimental and Appli lied, for the use of Colleges and Schools. 

Transl: ated and E li ed, with the Author’s enten, from Ganot's “ Elé- 

ments de Physique” by E. Atkinson, Ph.D., F.C.S., Professor of 
Experimental ely Staff College, Se lh, Eighth Edition, 
Revised and Enlarged. 





*,* In the present edition no other change has been made in the body of 
the work than a slight alteration of the size of the page, which, with the 
addition of some fresh matter, has increased by about sixty pages the size 
of the book as it stood in the Seventh Edition. The new matter includes 
sixty-two additional illustrations. 


London: LONGMANS & CO. 





THE UNCERTAINTIES OF SCIENCE. 
Now ready, post 8vo, 6s. 


SCEPTICISM IN GEOLOGY, and the 


REASONS FOR IT. An Assemblage of Facts ine Nature opposed 
to the Theory of ‘‘Causes now in Action,” and refuting it By 
VERIFIER. 


“ The work displ: ays a good deal of geological knowledge, and is certainly 
well worth reading, however much we may ‘differ from some of the author's 
conclusions.” —Acad cmty’. 

“*The volume in our hands i is another ominous sign that the age of com- 
fortable dogmatisn 1 in geology is past, and a period of scepticism has set in, 
during which the geologists will have to fight hard, and in the end will be 
glad to contract their wide-re aching and i imposing empire into more manage- 
able limits.” —Zaix ch Daily Re ze 

**The marvel is th vith sucha open 7 of details at his command, he 
has been enabled to exercise sufficient self-restraint in their employment as 
to confine his treatise within the limits of a volume, the conciseness and 
clearness of which are so well calculated to secure for it a widely-extended 
circle of interested readers.”"—LZuglish ludependent. 


JOHN MURRAY, Albemarle Street. 
THE MICROSCOPE. IN PRACTICAL 
MEDICINE. By LIONEL S. BEALE, M.B., F.R.S. 

The Fourth Edition will be ready in October. Two Hundred Pages and 
Thirty Plates have been added to this Edition, and the work has been 
revised throughout. 

Londen: J. & A. CHURCHILL, New Burlington Street. 


NEW WORKS NOW READY: 


FLORA of TROPICAL AFRICA. By 
DANIEL OLIVER, F.R.S., F.L.S Vol. II]. UMBELLIFER® 
to EBENAC. 20s, Published under the Authority of the! First 
Commissioner of Her Majesty’s Works. Vols. I. and II. 20s. each. 


FLORA of the MAURITIUS and _ the 
SEYCHELLES: a Description of the Flowering Plants and 
Ferns of those Islands. By J. G. BAKER, F.L.S. Complete in 
1 vol. Svo. 24s. Pul lis hed under the authority of the Colonial 
Government of Mauritius. 


HANDBOOK of the FRESHWATER 


FISHES of INDIA: giving the Characteristic Peculiarities of all the 
Species at present known, and in las a Guide to Students and 
District Officers. By Capt. R. BEAVAN, F.R.G.S. 8vo, with 12 
Plates. 10s. 6d. 


THE BOOK CIRCULAR: a Monthly 


Record of New Books and New Editions, Classified according to 
Subjects for the convenience of Readers ; with Notes, Analytical and 
Descriptive, of the more important. No. X. OCTOB .E R, price 3d ; 
by post, 3hd. Annual Subscription, post free in the United Kingdom, 
3s. 6d. ; in the Foreign Postal Union, 4s. 


BOTANICAL MAGAZINE. Coloured 
Plates and Descriptions, by Dr. HOOKER, C.B., Pres. R.S., of New 


and Rare Plants suitable for the Garden, Stove. or Greenhouse. 
Monthly. With 6 beautifully Coloured Plates, 38. 6d. 


L, REEVE & Co., 5, Henrietta Street, Covent Garden. 
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ASTRONOMY, by the manrenamnes: Royal. 


POPULAR ASTR NC ‘MY. Wi ith Illustr s. By Sir 
AIRY, K.C.B., Ast N Edition. 28m 





i p ple 
7 are treated for 
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ASTRONOMY. —- siementary Lessons in 
ASTRONOMY. : Col n of the Spectra of the Sun, 
St an By J. NORMAN 


e Solar System. 









** The most fascinating of 
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IN ASTRONOMY. wen Se Sie af 3 ‘ JOHN FORBES- 
ROBERTSON. 18mo, cloth limy 


PHYSIOLOGY.—Lessons in Elementary 








PHYSIOLOGY es ns. By T. H. pr ag eae, 
F.R.S., Professer « | His R yal School of M 
New Edition. 18mo, qs. 67 
* Pur ] dian. “Un nably the clearest and 
most ¢ t on this subject that we pos 
Questions on MHuxley’s Physiology for 
SCH‘ By T. ALCOCK, M.D. 18mo. 1s. 6d. 


OLS. By’ 


BOTAN Y.—Lessons in raed ere Botasiy. 
_ OLIVER, E.R.S., F.LS _Profes r of Botany in Uni 
e, London, Wi red Illustrations. New 


18mo, cloth. 4s. Gd, 





CHEMIS Siky. — Lessons 
CHEMISTRY, INORGANIC AD 
COE, F.R.S., Prof sor of ‘Che 


in Elementary 
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tn PO mist nae , 

Chemical Problems, oueeied with special 
Re ference to the above, by T. E. mano Ph. D., Professor « 
mistry he Yorkshire ( liege of S ence, Lex Witl Pr e 
Profes Ro : Vith Key, 2s. 

POLITICAL ECONOMY.- -Political Eco- 
NOMY F< ES By MILLICENT G. FAWCETT 
New Edition. 18mo. 2s. 6d. 

* Clear, {compact ar —Dail ‘The 1 

cay i A lab ur | aply or m clearly exy 

—Ce y Review. 

LOGIC. — Elementary Lessons in Logic; 
De tive and Inductive, with Questions, nples, and Vocabulary 
By W. STANLEY JEVONS, M.A., Pests sek Laake tat versity 

>, London. New Edition. t8mo. 3s. 6d. 
x can be l-book.”—Gua» ‘Am 
ali interesti WEL 





PHYSICS.-— sein in | Elementary Phy 
sIcs. By BALFOUR STEWAR’ r, F.RS .. Professor of N: il 
I 1 Owens College, Mancheste W ith numerous [lu ns 
s > Spectra of the S 








PRACTICAL CHEMISTRY.—The Owens 
COLLEGE JUNIOR COURSE OF PR ACTIC AL CHEMISTRY 
Dy FRANCIS ig S, Chemical Master in the Grammar Sch 1, 
Manchester. Wit 1 Preface by Professor Ros and Illustrations. 
New Edition. 18mo. 2s. ¢ 


ANATOMY. Lac in “Segoe 4 Ana- 











TOMY. By ST. GEORGE _ bg’ F.R.S » Lec turer in Compara 
tive Anatomy at St. Mary’s Hos |. With upwa ns 
18mo. 6s. 6d. 

STEAM.—An Elementary Treatise. By 





elor of Engineering, Whitworth Scholar, etc., 
nd Exercises. 18: 


JOHN PERRY, Bacl 
With numerous Woodc 
ss. 6d, 


uts, Numerical Examples, : 


MACMILLAN AND CO. 


PHYSICAL GEOGRAPHY. — Elementary 
LESSONS IN PHYSICAI CROCRATIS By A. GEIKIE, 
F.R-S., Murchi Pr a ae >, Edinburgh. With 

Natural } ‘Philosophy for eee Foes Es 
T¢ + teal NTI R, M A. F RS t 1.—Pr rties of and Fluid 
LB es. With: r ople: s. r8mo 5. 6.7. 





Science Primers hud ensued Schools. 





U I I XLEY, ROSCO! BAL- 
‘ VAR T 
—“ n si an ttr g 

of the ¥ . ggest.”— 

( ser ar and lu t i t ion, 
le i ie, a id admira in lucational Tim 

Primer of Chemistry. _By Professor H. E. 
oo o Ee Wi istrations. 1 » I h Editi 

Sines of Physi ics. ass J Pr dregs Balfour 
STEWART With num m 1 New | 
With Questions 

sires of Phy 7sical oomraeny By ere. 
ssor ARCHIBALI GEIKIE, F.R.S. Wi merous I]lustrat 

Primer of Geology. By Beomator Ge ie, 
F.R.S With numerot s 

Primer a Physiology: By Michael Seasee. 
F.R.S. W numerous I ations Ne I 

Primer of As ey. By J. Norman 
LOCKYER, F.R.S. W us Illustrations. New Edit 
15mo IS. 

Primer of otegeenes, 4 By J. os. Rcsouioneg ©. B., 
F.R.S., Presid numerous I]! 
New E 1, revised. 181 

Primer. of Logic. By Professor Stanley 
JEVONS, F.R.S. Second Edit 18mo. IS. 

Introductory. By Professor Huxley. &c. &c. 


Science Lectures at South Kensington. 


With Illustrations. Crown 8v 6.7. each. 


Sound and Music. By Dr. W. H. Stone. 
Photography. By Captain Abney, R.E. 
1tic Models. By Professor Kennedy, 


Kinema 
a 


Outlines of Field Geology. 


GEIKIE, F.R.S 
Absorption of Light, and Fluorescence. 


Professor STOKES, F.R.S 
Technical Chemistry. By Professor Roscoe. 
By F. J. Bramwell, 


By Professor 


By 


The Steam Engine. 
CE., F.R.S 
Electrometers. By J. T. Bottomley. 


Manchester Science Lectures for the People. 


Eighth Series, 1876-7. Crown 8vo. Ill 
What the Earth is Composed of. 
fessor ROSCOE, F-.R.S. 
The Succession of Life on the Earth. By 
Professor WILLIAMSON, F.R.S. 
Why the Chemistry of the Earth is as it is. 
By J. N. LOCKYER, 
Also complete in One Vol. 


LONDON. 
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By Pro- 


F.R.S 


Crown Svo. 2s, 
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FERNS, BRITISH and FOREIGN: their History, Organography, Classification, 


Nomenclature, and Culture ; with Directions showing which are the best adapted for the Hothouse, Greenhouse, Open-air 
Fernery, or Wardian Case. With an Index of Genera, Species, and Synonyms, By JOHN SMITH, A.L.S., late Curator A 
of the Royal Gardens, Kew, Third Edition, revised and greatly enlarged, with New Figures, &c. Crown 8vo, cloth. 7s. 6d. 


“ Mr. Smith’s book is both interes ting and useful, and is obviously the work of a man possessing a thorough knowledge of the subject.”—/ veld. 
“ An approved and very useful work. . . We cannot too cordially recommend it to the notice of our “readers. "—— Journal of Horticulture 


A NEW LONDON FLORA ; or, Handbook to the Botanical Localities of the 
Metropolitan Districts. Compiled from the Latest Authorities and from Personal Observation. By E. C. De CRESPIGNY, 

M.D. Feap. 8vo, cloth. 5s. } 

“We can confidently recommend this volume to those interested in the Flora of the Metropolitan district."—Ni/ure. 


ROYAL GUIDE tothe LONDON CHARITIES, 1877-8. Showing, in Alphabetical Cc 


Order, their Name, Date of Foundation, Address, Objects, Arnual Income, Chief Officials, &c. By HERBERT FRY. 
Fifteenth Annual Edition. Crown 8vo, cloth. Is. 6. 

"On the u por Iness of Mr. Herbert Fry’s manual it is almost superfluous to dwell. Each person will have his distinct and individual sympathies 
excited by the records of this won lerfal | ttle book ; this terrible reve ‘lation of the multitudes ‘ who are afflicted or distres‘e1 in mind, body, or estate ;’ 
this practical result of the teaching of Christ, who ‘went about doing good ;’ and eaci will find the object of those sympathies urge { with an eager earnest- 
ness which tells how truly men’s hearts are set oa the alleviation of the lot of their fellows, ’°— Spectator, N 


POEMS, LYRICS, SONGS, and SONNETS. By Francis Bennock, F.S.A. 


With a Portrait of the Author. Feap. Svo, cloth giit. 7s. 6¢ A few copies have been printed “on large paper, fcap. 4to, 
cloth. 12s. 6d. 


“We have found much to enj ny in the volume —happy touche:, graceful turns, naive ae and suggestions.”"—Norcon/orneist. 
“ He is particularly haps »y in depicting domestic joys and natural beauties "—Ci¢ y Pi 
“ Express the joys and griefs of life in clear and sometimes forcible lan; guage.” —-2. ul Malt Gazette. I 


SUBTLE BRAINS and LISSOM FINGERS: being some of the Chisel Marks 
of our Industrial and Scientific Progress) By ANDREW WYNTER, M.D., Third Edition, revised and corrected by 
ANDREW STEINMETZ. Fcap. 8vo, cloth. 35. 6:7. 


* An exceedingly instructive volume, which will be found useful to readers of every class."—Army and Navy Gazette. 


The CARE and CURE of the INSANE: being the Reports of the Lancet Con- \ . 


mission on Lunatic Asylums, 1875--6—7, for Middlesex, City of London, and Surrey ; with a Digest of the Principal Records 
Extant, and a Statistical Review of the Work of each Asylum from the date of its opening to the end of 1875. By J. 
MORTIMER GRANVILLE, M.D., F.S.S., &c. 2 vols. Demy 8vo, cloth. 36s. 


The WINDS and THEIR STORY of the WORLD. By Wiutam L. Jornay, E 


F.R.G.S., Author of ‘* The Ocean : its Tides and Currents, and their Causes.” Demy 8vo, cloth. 55. 


A PLAIN OUTLINE of LAW. By Henry Harrer Geacu, Solicitor of the Su- I 


preme Court. Demy 8vo, cloth. Price 2s. 6. 


POLLEN. By M. Pakennam Epcewortn, F.L.S, Illustrated with 438 Figures, 


Demy Sve, cloth. 7s. 6d. ” 


RUST, SMUT, MILDEW, and MOULD. A Plain and Easy Guide to the Study 


of Microscopic Fungi. By M. C. COOKE, M.A., LL.D. With 16 Coloured Plates, containing 300 Coloured Figures. 
New and Enlarged Edition. Crown 8vo, cloth. 6s. [22 November, 


POPULAR SCIENCE REVIEW. Contents.—No. IV. New Series. 
The Volcanos of the Haute Loire and the Ardiche. By the Rev. W. S. Symonds, of Pendock. Illustrated. 
Flint Implements. By Captain C. Cooper King, F.G.S._ Illustrated. 
The Song of the Cicada, By John C. Galton, M.A., F.L.S. Illustrated. 
Caves and the “ir Occupants. Illustrated by the Bone Caves of Cresswell Crags, By the Rev. J. Magens Mello, M.A., 

F.G.S., &c. Illustrated. 

Meteorites, and the Origin of Life. By Walter Flight, D.Sc., F.G.S. 
Revier IS. 
Scientific Summary :—Astconomy—Chemistry—Geology and Palzontology—Meteorolozy—Mineralogy—Physics—Zoology 
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Ancient Mycenz; Discoveries 
searches on the Sites of Mycenz and Tiryns. By Dr. 
SCHLIEMANN, Author of ‘Troy and its Remains.” 
With Preface by the Right Hon. W. E. GLADsToNE, M.P. 
With 500 Plans and Illustrations. Medium 8vo. 


TESTAMENT.—Vol. I. Containing St. Matthew, St. 
Mark, and St. Luke. With Introduction by the ARCH- 
BISHOP OF YORK. Medium 8vo. 


Cyprus; its Ancient Cities, Tombs, 
TEMPLES. A Narrative of Researches and Excavations 
during Ten Years’ Residence in that Island. By LOUIS 
P. DI CESNOLA. With Maps and 200 Illustrations. 
Medium 8vo, 


Masters in English Theology. Lectures 
Delivered at King’s College, London, 1877. By Canon 
BARRY, Dean of St. Paul’s, Professor PLUMPTRE, 


and Re- | 


Pioneering in Southern Brazil. Three Years 
of Forest and Prairie Life in the Province of Parana. By 
THOS. P. BIGG WITHER. Map and Illustrations. 2 
vols. Post 8vo, 


| Treatise on the Augustinian Doctrine of 
The Speaker’s Commentary on the New 


| The Talmud: 
and | 


Canon WESTCOTT, Canon FARRAR, and Professor | 


CHEETHAM. With an Introduction by Canon Barry. 
Post 8vo. 


The Cities and Cemeteries of Etruria. By 


GEORGE DENNIS, H.B.M. Consul at Palermo. A New | 


Edition. Revised from Recent Visits to the Etruscan Sites, 
with a Chapter on Bologna, With 20 Plans and 150 Illus- 
trations. 2 vols. Medium 8vo, 


elassic Preachers of the English Church. 
Lectures Delivered at St. James’s Church in 1877. By 


Canon LIGHTFOOT, Rev. H. WACE, Dean of DUR- | 


HAM, Prebendary W. R. CLARK, Canon FARRAR, 
and Dean of NORWICH. With an Introduction by Rev. 
J. E. Kempe. Post 8vo. 


Purity in Musical Art. By A. F. J. Thibaut, 
of Heidelberg. Translated, with a Prefatory Memoir, by 
W. H. GLapsTrongE, M.P. Post 8vo. 


Livingstonia ; Journal of Adventures in Ex- 
PLORING LAKE NYASSA, AND ESTABLISHING 
A MISSIONARY SETTLEMENT. By E. D. YOUNG, 
R.N. Revised by Rev. HORACE WALLER. Post 8vo. 


The English in Spain; or, the Story of the 
War of Succession in 1834-40. By MAJOR FRAS. 


DUNCAN, R.A., Author of the ‘‘History of the Royal | 


Artillery.” With Plates. S8vo. 


Bulgaria Before the War; being a Seven 
Years’ Experience of European Turkey and its Inhabitants. 


, By H. C. BARKLEY, Author of ‘‘ Between the Danube 
and the Black Sea.” Post 8vo. 


Metallurgy.—The Art of Extracting Metals 
from their Ores, and Adapting them to various Purposes of 
Manufacture. Fifth Division—SILVeR. By JOHN 
PERCY, F.R.S. With Illustrations. 8vo. 


Field Paths and Green Lanes in Surrey and 
SUSSEX. By LOUIS J. JENNINGS. 
by J. W. WHYMPER, 


With Sketches 
Post 8vo. 


PREDESTINATION. By J. B. MOZLEY, D.D., Re- 
gius Professor of Divinity at Oxford. New Edition. Crown 
Svo. 


being Selected Extracts, 
chiefly illustrating the Teaching of the Bible. With an 
Introduction by JOSEPH BARCLAY, LL.D., Rector of 
Stapleford. Illustrations. Svo. 


The Country ofthe Moors. A Journey from 
Tripoli in Barbary to the Holy City of Kairwan. By 
EDWARD RAE, Author of “ The Land of the North 
Wind.” With Maps and Illustrations. Crown 8vo., 


Sir John Northcote’s Notebook in the Long 
Parliament. Containing Prooceedings during its First 
Session, 1640. From the Original MS. in the possession of 
the Right Honourable Sir Stafford Northcote, Bart., M. P. 
Edited, with a Memoir. By A. H. A. HAMILTON, 
Crown 8vo. 


A Second Series of Leaves from My Sketch, 
BOOK. Consisting chiefly of Views in Venice, Naples, 
Egypt, and on the Nile, and in the East. By E. W. COOKE, 
R.A. With descriptive Text. 25 Plates. Small folio. 


Notes on the Churches of Kent. 
late Sir STEPHEN GLYNNE, Batt. 
Svo. 


By the 


With Illustrations. 


| A Manual of Naval Architecture for Officers 


| Companions for the Devout Life. 





JOHN MURRAY, ALBEMARLE STREET, 


OF THE ROYAL NAVY, MERCANTILE MARINE, 
SHIPOWNERS, AND SHIPBUILDERS. By W. H. 
WHITE, Assistant-Constructor, Royal Navy. With Illus- 
trations, 8vo. 


Lectures 
Delivered at St. James’s Church in 1875-6. By the Arch- 
bishop of DUBLIN; Bishops of ELY and DERRY; 
Deans of St. PAUL’S, NORWICH, CHESTER, and 
CHICHESTER; Canons ASHWELL, BARRY, and 
FARRAR; Rev. W. G. HUMPHREY, T. T. CARTER, 
E. H. BICKERSTETH. New Edition. Complete in 
One Volume. Post Svo. 


My Boyhood. A Christmas Book for Boys. 
By H. C. BARKLEY, Civil Engineer. With Illustrations 
by A. C, CorRBOULD. Post 8vo. 


Student’s Manual of Ecclesiastical History. 
The Annals of the Christian Church from its Foundation to 
the Eve of the Protestant Reformation. By PHILIP 
SMITH, B.A. With Illustrations. Post 8vo. 


The Student’s Manual of English Church 
HISTORY, from the Reformation to the 18th Century. 
7 Rev, G. G., PERRY, Prebendary of Lincoln. Post 
8vo. 








CCXXX 





NA TURE 


[Oet. 25, 


877 


CLARENDON PRESS SCHOOL AND GOLLEGE BOOKS 





PUBLISHED BY 


MACMILLAN 


& CO. 


LONDON, 


Publishers to the University of Oxford. 








HISTORY. 

Select Charters and other Illustrations of 
ENGLISH CONSTITUTIONAL HISTORY, from the Earliest 
Times to the Reign of Edward I. Arranged and Edited by Professor 
W. STUBBS. ‘Third Edition. Crown 8vo, 8s. 6d. 

A Constitutional History of England, in its 
Origin and Development. By Professor W. STUBBS, M.A. Vol I. 
Second Edition. Crown 8vo, cloth, 12s. Vol. II. Crowa 8vo, cloth, 12s. 

Genealogical Tables Illustrative of Modern 

HISTORY. By H. B. 

and Corrected. Small 4to, r2s. 

History of France, down to the Year 1789. 

With numerous Maps, Plans, and Tables. By G. W. KITCHIN, M.A, 

3 Vols., crown 8vo, tos. 6d. each. 


PHYSICAL SCIENCE. 
Descriptive Astronomy. ByG.F. Chambers, 


F.R A.S. With numerous Illustrations. Third Edition. 


Chemistry for Students. By Professor A. W. 


WILLIAMSON, Ph.D., F.R.S.. A New Edition, with Solutions. 


Extra fcap. 8vo, 8s. 6d. 
A Treatise on Heat. With numerous Wood- 
STEWART, LL.D., 


A 
Svo, 28s 


cuts and Diagrams. By Professor BALFOUR 
F.R.S. Secon 1 Edition. Extra fcap. 8vo, 7s. 6d. 

Exercises in Practical Chemistry (Laboratory 
Practice). By A. G. VERNON HARCOURT, M.A., F.R.S., and 
H. G. MADAN, M.A. Series I. Qualitative Exercises. Second Edi- 
tion. Crown 8vo, cloth, 7s. 6d. 

Sachs’ Botany. Translated by Bennett and 


Dyer. Illustrations. Royal 8vo, half-bound, 31s. 6d. 


ENGLISH LANGUAGE AND LITERATURE. 
An Eng ish Grammar and Reading Book, for 


Lower Forms in Classical Schools. By O. W. YANCOCK, M.A, 


Second Edition. Extra fcap. 8vo, 3s. 6d. 
An Anglo-Saxon Reader. By H. Sweet, 
The Philology of the English Tongue. By 
J. EARLE, M.A. Second Edition, Extra fcap. 8vo, 7s. 6c. 


M.A. Extra fcap. 8vo, 8s. 6d. 
Specimens of Early English, A New and 


Revised Edition. With Introduction, Notes, and Glossarial Index. By 
R. MORRIS, LL.D., and W. W. SKEAT, M.A. Part II. From 
omg of G oucester to Gower (A.D, 1293 to A D. 1393). Second Edition 
Extra vo, 78. Gd. 


/ 


Specimens of English Literature, from the 
**Ploughmans Crede” to the “‘Shepheardes Calender” (a.p. 1294 to 
A.D. 1579). With Introduction, Notes, and Glossarial Index. By WwW. W. 
SKEA'T, M.A. Extra fcap. 8vo, 7s. 6d. 


The Vision of William concerning Piers the’ 


PLOWMAN. By WILLIAM LANGLAND. Edited, with Notes, 
by W. W. Skeat, M.A. Second Edition, fcap. 8vo, 4s. 6d. 
Shakespeare. Edited by W. G. Clark, M.A., 


and W. ALDIS WRIGHT, M.A. Hamlet, 2s. ; The Tempest, 15. €7. ; 


King Lear, 1s. 6¢.; The Merch: unt of Venice, 1S. ; Richard the Secon d, 
1s. 6d. ; Macbeth, 18. 6d. ; As You Like It, rs. € 

Typical Selections from the Best English 
WRITERS. With Introductory Notices and Notes. d E dition. 
2vols. 39. 6d. 

Cheucer.—The Prologue to the Canterbury 
Tales ; The Knightes Tale ; The Nonne Prestes Tale. Edited by R. 
MORRIS, Sixth Edition. Extra fcap. 8vo, 2s. 6c. 


Chaucer.—The Prioresses Tale; Sir Thopas; 


Secon 
each, 


The Monkes Tale ; The Clerkes Tale ; The Squieres Tale, &c. Edited 
by W. W. SKEAT, M.A, Extra fcap. 8vo, 4s. 6a. 
Hooker.—Ecclesiastical Polity. Book I. 


Edited by R. W. CHURCH, 


tion. Extra feap. 8vo, 2s. 


M.A. Dean of St. Paul’s. Second Edi- 


* 


GEORGE, M.A. Second Edition, Revised | 


Spenser’s Faery Queene. Books I. and II. 
Designed chiefly for the Use of Schools. With Introduction, Notes 
and Glossary. By G. W. KITCHIN, M.A. 2s. 6d. each. 

Bacon.—Advancement of Learning. Edited 
by W. ALDIS WRIGHT, M.A. Second Edition. 4s. 62. 


Milton.—Poems. Edited by R. C. Browne, 


M.A. 2vols. Fourth Edition. Extra feap 8vo, 6s. 6¢. Sold sep a- 
rately: Vol. I., 4s.; Vol. II., 3s. L’Allegro, 3¢.; Il Pensers. *? 
Lycidas, 3d. 


Milton.—The Areopagitica. With Introduc- 
tion and Notes. By J. W. HALES, M.A. Extra fcap. 8vo, 3s. 
Dryden.—Select Poems. Edited by W. D. 
CHRISTIE, M.A. Second Edition. Extra fcap. 8vo, 3s. 6a. 
Pope.—With Introduction and Notes. By 
MARK PATTISON, B.D.. Rector of Lincoln College, Oxford. 
ESSAY on MAN. Fifth Edition. Extra fcap. 8vo, 1s. 62. 
TIRES and EPISTLES. 
—Select Works. 
nd Notes, by E. J. PAYNE 






Second Edition, 2s. 
Edited, with Intro- 
, M.A. 





‘Vol. I. 





THOUGHTS on the PRESENT DISC 0 ae 
Two Speeches on America. Extra fcap. 8vo, 4s 6:2. 
Vol. II. REFLECTIONS on the FRENCH RE VOLUT! 
Cowper. Edited, with Life, sieatideaaities 
and Notes, by H. T. GRIFFITH, B.A. 
Vol. I. The DIDAC LIC POEMS of 1782; with Selections from the 
Minor Pieces, A.p. 1779-1783. Ext a feap. Svo, 35. 
Vol. Il. The TASK; with ‘Tirocinium, and Selections from th 





35. 


Minor Poems, A.D. 1784-1799. 

Addison.—Selections from 
With Notes by T. ARNOLD, M.A. 4s. 6a. 

FRENCH LANGUAGE AND LITERATURE. 

An Dime Dictionary of the Frerch 

guage, with a Pr eface on the Principles of French Etymology. “y 

BRACHET. Translated into English by G. W. Kitcnin, M.A, 
Crown 8vo, tos. 6d. 

Brachet’s Historical Grammar of the French 
LANGUAGE. ‘Translated into English by G. W. Kitcuin, M.A. 
Second Edition, with a New Index. Extra fcap Svo, 3s. 6¢ 

Corneille’s Cinna, and Moliére’s Les Femmes 
SAVANTES. Edited, with Introduction and Notes, by GUSTAVE 
MASSON. Extra fcap. Svo, cloth, 2s. 6:7. 

Racine’s Andromaque, and Corneille’s Le 
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MENTEUR. With Louis Racine’s Life of his Father. By the same 
Editor. 2s. 6d. 

Moliére’s Les Fourberies de Scapin, and 
RACINE’S ATHALIE, With Voltaire’s Life of Molitre. By the 
same Editor. 2s. 6. 

Selections from the Correspondence of 


MADAME DE SEVIGNE and herr CHIEF CONTEMPORARIES, 
the same Editor. 3s. 

Voyage autour de ma Chambre, by Xavier de 
Maistre ; Ourika, by Madame de Duras ; La Dot de Suzette, by Fievée ; 
Les Jumeaux de l’Hotel Corneil lle, by Edmund Abi mut, &c. By thie 
Editor. 2s. 6d. 

Regnard’s Le Jouecur, and Bruey’s and Pala- 
PRAT’S Le GRONDEUR. With Notes. Dy the same Editor. 2s. 6d, 

Louis XIV. and his Contemporaries. With 


Biographical Notices, Editor. 2s. 6d. 
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GERMAN CLASSICS. 

Goethe’s Egmont. With a Life of Goethe, 
&e. By C. A. BUCHHEIM. Extra feap. 8v 
Schiller’s Wilhelm Tell. With a Life of 
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Edition, 38. 
Lessing’s Minna von Barnhelm. With Life, 
3S. 62. 


Introduction, &c. By the same Editor. Second Edition. 
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Sust Published, post 8vo, cloth, price 5s. 


GERMAN LETTERS ON ENGLISH EDUCATION. 
WRITTEN DURING AN EDUCATIONAL TOUR IN 1876. 
BY DR. L. WIESE, 
Late Privy Councillor in the Ministry of Public Instruction in Prussia. 
Translated and Edited by LEONHARD SCHMITZ, LL.D., Classical Examiner in the University of London. 


OPINIONS OF THE PRESS. 
The Saturday Review says: 

“* Among the very few critics who can criticise England instructively, is Dr. Wiese, who has something really worth studying 
to say on our system of higher education, who has examined English schools with a care which few Englishmen bestow on 
them, and who, having been for many years one of the highest educational authorities in Prussia, can compare our system 
with that which he has long administered.” 

The School Board Chronicle says: 
‘We know no English book on the condition and tendencies of our educational systems and methods which can be read 
with so much profit, . . . . We most earnestly recommend all educationalists to real Dr. Wiese’s book.” 
The School Guardian says: 
‘* We must pass over much that is intensely interesting to educationalists, but we have perhaps said enough to show that here 
| is a thoroughly original work by a very capable writer, well deserving ot most careful study by all who have anything to do 
with English schools of whatever class.’’ 
The Scotsman says: 

“Dr. Wiese is a man whose opinions on education deserve the most careful consideration. His whole life has been devoted 
to the subject. He has had rare opportunities of observation. . . . . We should do well to listen to the words of such a 
monitor.” 

The Spectator says: 

‘* These letters, which show not only a deep and thorough acquaintance with the subject of education in general, but an acute 
perception of the varied features of our educational system in England in particular, would under any circumstances be of great 
interest ; but, at the present time, when so much of our attention in England is devoted to the subject of education, from 
elementary schools to the Universities, they will be read not only with interest, but we hope with advantage.” 

The Atheneum says : 

‘* The book is readable and suggestive ; it conveys the mature opinions of an unusually well-qualified judge, who certainly 
has no prejudice against English habits and institutions, rather, on the contrary, a strong admiration for much which he thinks 
excellent in them.” 

The Academy says : (Second Notice) 

‘* The present work affords yet stronger evidence of its author’s keen insight and general fairness, and breadth of view. Dr. 

Wiese is very sensible of the chaotic state of English secondary education, and he dwells much upon the need of organisation.” 
The Guardian says: 

** He shows a singularly intelligent and sympathetic appreciation of our educational peculiarities. We are not, therefore, 

surprised to find in this volume many passages of much interest, some from which we may gather considerable instruction.” 


Lonpon, GLAsGow, AND EpinsurcH: WILLIAM COLLINS, SONS, AND COMPANY. 





NOW READY, CROWN 8vo, PRICE tos. 6d. 


THE MORPHOLOGY OF THE SKULL. 


By Prof. W. K. PARKER, F.R.S., and G. T. BETTANY, M.A. 


Tuis work contains anatomical descriptions of seven principal types of skull at definite stages of 
development, from the first appearance of cranial elements to the attainment of the adult condition. Thus 
all the important parts are traced through their successive transformations. Concise summaries are also given 
of nearly every stage, as well as more extended reviews of the course of development of particular forms. 
A preliminary chapter furnishes a groundwork of vertebrate embryology, with especial reference to the head. 
The most important morphological facts in the cranial structure of other vertebrates than those selected as 
types are brought together in appendices to the chapters. Finally a detailed estimate isgiven of our present 
knowledge of the skull, and some theoretical questions, including the bearing of the investigation on evolution, 
are dealt with. The book is illustrated with 86 woodcuts, nearly all from Prof. Parker's drawings. 


London: MACMILLAN & CO. 





Lately published, in 8vo, price t2s. 6¢., Vo. I. of 


THE THEORY OF SOUND. 


LORD RAYLEIGH, F RS, 
formerly Fellow of Trinity College, Cambridge. 
MACMILLAN AND CO., LONDON. 
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QuexetT Microscoricat Cuvs, at 8.—On the Immersion Paraboloid ; Dr. 
James Edmunds, 


OcToRER 26. 


THURSDAY, November 1. 
Linnean Soctety, at 8.—On the Source of the Winged Cardamom of 


Nep: al Dr, G. King—Note on Australian Finches of the Genus 

Potphila: Capt. W. Armit —On the Self-Fertilisation of Plants: Rev. G 

Hensow. Revision of the //7ffidea (a Group of Anomourous Crustacea) | H 
Ed. J. Miers. 


Cuemicat Society, at 8.—On some Hydrocarbons obtained from the 
Homologues of Cinnamic Acid: W. H. Perkin, F.R.S.—On Anethol 
and its Homologues: W. H. Perkin, F.R.S.—On two new Methods for 
estimating Bismuth Volumetrically : M. M. P. Muir. 


| i “ NATURE.’” 
Published every Thursday, price 4d. 


SUBSCRIPTIONS, Post free: Annual, 18s. 64. 
gs. 6d. Quarterly, 5s. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 215. each. 

Volumes XI., XII., XIII, and XIV.,cloth, price ros. 6¢. each 

Cloth Cases for binding all the volumes, price Is. 6. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at tbe | 
Office. 


CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 2s. 6d.; 9d. per line after. 





Half-yearly, 





Zs. a. 

‘ One-eighth page, or quarter column .... 018 6 
Quarter page, or halfacolumm.....+. 115 0 

Half a page, or acolumn . «4 «6 + «© © 0 © 3 § OC 

Whole page .. 660 


Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays. 


Post-office Orders payable to MACMILLAN & Co, 
OFFICE: BEDFORD STREET, STRAND, W.C. 


W. LADD & CO., 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 
Mahogany and Glass Case, This instrument is immediately 
available in any condition of the atmosphere. 

The above improvements can be applied to Holtz Machines of 

old form. 

MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 85. 6a. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 








ALSO, 
| Philosophical Apparatus of every Description, 


| Illustrated Catalogue, Sixpence. 





In Crown 8vo, price 9. 


SOUND and MUSIC: a Non-Mathemati. 


cal Treatise onthe Physical Constitution of Musical Sounds and Har- 
mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 


bridge. 
MACMILLAN an> CO., LONDON. 
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“BURGOYNE, BURBIDGES, CYRIAX, .& FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 


(Prize Medal Paris Exhibition, 1867.) 


| Manufacturers of every description of Pure Acids, 


Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 
Sole Agents for C. A. KANLBAUM, Berlin. 
Lists Special applic 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lec ure and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 
¢ Chemical Cabinets adapted for Private Study. 


Price Lists on Application. 


LIGHTNING | CONDUCTOR S. 


Experience, accumul ted s since the _time of as Franklin, proves 
conclusively that a Conductor made of Co )pper of adequate size is "the best 
of all appliances for the protection of every description of bu‘lding from the 
destructive effects of lightning 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the wee 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conducto yr ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shi ling per fo Lot én the standard size, which is safe in any storm. 


R. 8. NEWALL & CO., 130, STRAND, W.C. 
36 WATERLOO ROAD, LIVERPOOL. 
8, ANDERSTON QUAY, GLASGOW. 


MANUFACTORE—-GATESHEAD- ON-TYNE. 


Price and Quotations ation. 
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PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 


CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 


Also for 





**A most and delicious valuable article.”— 
Standard. 


THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 
3 
FRY? S 2 ee consti mt 
CARACAS 


AMERICAN COCOA 


CENTENNIAL PRIZE MEDAL 
AWARDED. 
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ECHINODERMS FROM MADAGASCAR, 


THOMAS D. RUSSELL hes lately received z 
of ECHINI and STAR-FISHES from Madagasc 
splendid examples of //eterecentrotus trigona 
besides other rare and fine species 

A Prize Medal was awarded for this Collection at the Maritime Exhibition, 
Roy: al Aquarium, Westmin ster. 

The C ole ction is now for sale, either as Single Specimens or in Sets. 
oxrcign Shells, Fossils, Minerals, Rocks, 


icent Collection 
series includes 
‘and H. mammillaris, 





Coll stions of British and Fi 
Microscopic Objects, Kc. 
Catalogues post free. 


THOS. D. RUSSELL, 
48, ESSEX STREET, STRAND, W.¢ 





CHEMICAL APPARATUS & SCIENTIFIC | 


INSTRUMENTS. 


Porcelain, Giass, Stone, Wood, and Metal Apparatus for Chemical 
and Philosophical Purtoses and Lectures. 
ELECTRICAL, MEDICAL, AND EXPERIMENTAL 
COILS AND APPARATUS. 

BUNSEN’S MODIFIED FILTER PUMPS, 

FROM ios 8&7. TO 67s. 

ELECTRICAL BATTERIES AND ELEMENTS. 
SETS OF APPARATUS 


> Prof. Valer tin’s “‘ Book of Chemistry, ” and Prof, Attfield’s 
‘Manual of Chemistry.” 


According t 


Also Sets of Ap} t 
ready and kept in stock. 
Catalogues will be sent gr atui tously. <A liberal Di. 
sale Buyers. 


unt allowed 





WHOLESALE IMPORTERS AND MANUFACTURERS, 


AUG. BEL & CO.,, 


34, MAIDEN LANE, STRAND, LONDON, W.C. 
So_z AGENTS ~ ror GrENET’s BATTERIES AND Nonor's Microsc OPES 
DUPRE’S APPARATUS 


For the 


ESTIMATION OF UREA 


By means of hypobromide. 


HOW & CO.”S STUDENT’S MICRO- 
SCOPE, £5 5s. 
HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO”’S GEOLOGICAL DIA- 
GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c, 
Catal ogues on Application. 
JAMES HOW AND CO., 
5, St. Bride Street (late 2, Foster Lane), 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 


by the principal Banks, Public = and Railway Companies throughout 
reland. 


It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Stcel Pens. Blotting-paper may be applied at the 
—-~ to use, and not liable to moment of writing. 

ot 


London. 








Can be obtained in London, through Messrs. BARcLay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; Wn. Matuer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be "had of 
all Stationers. 


Ficaiy Es THIS 
M0 LLOWAY S Pl LLS. MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great FURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 








| 
Price Lists of Acoustic Ath aratits, WW mas Draw ings aud Deser 


iratus as required by the Government Schools, always 


| moves wind, pal; : 
bilious and liver disorders 







In Bottles, protected by the 





6. TISLEY @ Oo 
OPTICIANS: 
BROMPTON ROAD, 5S.W. 


(Close to South Kensington Museum), 
PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6d. 


TISLEY’S HARMONOGRAPH, 
For drawing Liss: ajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demon istration .—from £3 10s. to £ar. 





172; 


Specimen Curves drawn on card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 1s, 


iplion of the 


ar mogr 


MICROSCOPES, OBJEC STIVES,  &e, 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 








The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 











Fully Illustrated Catal 1 Instructions by Post, 6 Stamps. 


8 ailed abroad free. 


PICK- M E-UP. 
An Infallible Restorative. 


ral ter tic, 


= 55 





stimulant and stomachic. This 
sition arising from the effects 
rts tone to the stomach, 
ys, prevents ai id re- 
the chest and stomach, colic, costiveness, 
1, dre opsy, diseases of the kid- 








neys, apoplexy, and affec tic ms of the hes 


rovernutent Stamp, 2s. 6d. and 4s. €d. cach. 
Pr nine ae ILY BY THE PROF 1ETOR, 


a J. ANOR E W S. 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S Sane, | W.Cc. 








RUPTURES.—BY ROYAL LETTERS apr 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use — 
a steel spring, so often hurt‘ul in its effects, is here avoided ; 
soft bandag ze being worn round the body, while the requ sabe 
resisting- are is supplied by the MUC-MAIN PAD and 
PATE Ne LEVER, fats ing with so much ease and closeness 
that it cannot be de and m ay be worn during sleep. / 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by pest, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 











Price of a Single Truss, 16s., 21s., 26s. 62., and 315. 6d.) Post 
» Double ,, 315. Gd., 425. and 52s. 6:2. tie 
= Umbilical ,, 42s. an d 52s. 6 } ce. 


Post Office Orders to be made payable to John W hite, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of W dias and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6a., 7s. &7?., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London 
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Memoirs of Lord Melbourne. By W. T. MCCULLAGH TORRENS, M.P. 2 vols. 8vo. 
History of the English People. By JOHN RICHARD GREEN. 4 vols., with Coloured 


Maps. 8vo. 


Vol. I. EARLY ENGL AND—F oreign Kings— The Charter—The Parlisment. 16s. [Zmmediately. 
Vol. Il. The MONARCHY—The elon mation—Puritan England [ Shortly. 
Vol. III. The REVOLUTION, 1660—1782. [72 the i s 
Vol. IV. MODERN ENGL AND, 1782 —1870., [Lie the 


The Life of Milton. Vols. IV. and V. Narrated in connexion with the Political, Ecclesiastical, and 
Literary History ofhis Time. By Professor DAVID MASSON, M.A. Svo. 

Some Aspects of the Christian Ideal. Sermons by the Rey. LEWIS CAMPBELL, M.A., LL.D., 
Professor of Greek in the University of St. Andrews. Crown 8vo. 6s. [ This day. 

Stargazing, Past and Present. naraaiee delivered at the Royal Institution by J. NORMAN 
LOCKYER, F.R.S. With Notes and Additions by G. M. SEABROOKE, F.R.A.S. With numerous Illustrations. 
Medium 8vo. 


The Forces of Nature. AMEDEE GU = LEMIN. Translated by Mrs. LOCKYER, and Edited, 
with Notes and Additions, by J. Nol RMAN LOCKYER, F.R.S. With Coloured Plates and 455 Woodcuts. New and 
Cheaper Edition. Medium 8vo. 


The Application of Electricity to Railway Working. By W. E. LANGDON, Engineering 


Superintendent of Post-Office Telegraphs. With numerou sl ustrations, E tra fcap. Svo. 
Kensington Science Lectures. By Professors ROSCOE, ST¢ OKES , PIGOTT, KENNEDY, 
GEIKIE, FORBES, BURDON SANDERSON, and others. 2 vols, Crown Svo. Vol. f. 65. [Shortly. 


The Methods of Ethics. By H. SIDGWICK, M.A. New Edition, revised throughout with im- 


portant additions, 


Rambles and Studies in Greece. By J. P, MAHAFFY, M.A. Illustrated. New and Enlarged 
Edition. Crown 8vo. 


Harriet Martineau’s Biographical Sketches, 1852—1875. [Fifth Edition. Crown Svo. 

The Psalms, literally rendered in Verse. By the MARQUIS OF LORNE. With 3 Ilus- 
trations. Second Edition, Revised and Corrected. Crown Svo. 7s. 6d. [Next week, 

German- English and English-German Dictionary. By Professor W. D. WHITNEY. 
Crown 

diestniaiies 3y Professor HUXLEY, F.R.S. With Illustrations and Coloured Plates. Crown 8vo. 
7s. Gil, [ Shortly. 


1 


China: a History of the Laws, Manners, and Customs of the People. By the Venerable 
J. H. GRAY, Archdeacon of Hong Kong. With 150 Full Page Iilustratioas, being Fac-similes of Drawings by a Chinese 
Artist. 2 vols. Demy 8vo. 

The Voyage of the “ Challenger.” The ATLANTIC. A Preliminary Account of the General 
Results of the Exploring Voyage of H.M.S. ‘‘ Challenger,” during the Year 1873 and the early part of the Year 1876. By 
Sir C. WYVILLE THOMSON, F.R.S. With a Povtrait of the Author, engraved by C. H. JEENs, many Coloured Maps, 
Temperature-Charts, and Illustrations. Published by Authority of t e Lords Commissioners of the Admiralty. 2 vols. 
Medium 8vo. 

Lectures of a Certain Professor. By the Rev. JOSEPH FARRELL. Crown 8vo. 7s. 64. 

[/mmediately 

‘Lhe Wise Men of Greece; in a Series of Dramatic Dialogues. By Professor J. STUART 
BLACKIE, Crown 8vo. 

Ancient Society; or, Researches in the Lines of Human Progress from Savagery 
through Barbarism into Civ ilization. By LEWIS H. MORGAN. 8vo. 16 [Hust ready. 


Studies in Comparative Anatomy. I. The SKULL of the 2 CROCODIL E. A Manual for Students. 
By. L. C. MIALL, Professor of Biology in the Yorkshire College, and Curator of the Leeds Museum, 

On the Uses of Wine in Health and Disease. By FRANCIS E. ANSTIE, M.D., F.R.C.P., 
late Physician to Westminster Hospital, and Editor of the Practitioner. 

Natural Philosophy for Beginners. By I. TODHUNTER, M.A., F.R.S. Part II, SOUND, 
LIGHT, and HEAT. 18mo, 

MACMILI 
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MESSRS. MACMILLAN & CO’S 
NEW PUBLICATIONS. 


A TREATISE on CHEMISTRY. By H. E. Roscor, 


F.R.S., and C. SCHORLEMMER, F.R.S., Professors of Chemistry in the Owens College, Manchester. 
Vol. I. The Non-Metallic Elements. With numerous Illustrations, and a Portrait of Dalton, engraved 
by Jeens. 8vo. 21s. 


A SYSTEM of VOLUMETRIC ANALYSIS. By 


Dr. E. FLEISCHER. Translated, with Notes and Additions, from the Second German Edition, M. 
M. PATTISON MUIR, F.R.S.E. With numerous Illustrations. Crown 8vo. 7s. 6. 


NOTES on the BARROWS and BONE CAVES of 


DERBYSHIRE, with an Account of a Descent into Elden Hole. By ROOKE PENNINGTON, 
LL.D., F.G.S. 8vo. 6s. 


The METHOD of LEAST SQUARES, Elements of. 


By MANSFIELD MERRIMAN, Ph.D., Instructor in Civil Engineering in the Sheffield Scientific School 
of York College. Crown 8vo. 7s. 67. 


An ELEMENTARY TREATISE on HEAT in 
RELATION to STEAM and the STEAM ENGINE. By G. SHANN, M.A. With numero 
Illustrations. Crown 8vo. 4s. 62. [ Shortly. 


New and Cheaper Edition, revised, in 1 vol. crown 8vo, 12s. 6d. 


The PRINCIPLES of SCIENCE. By W. Srantey 


JEVONS, F.R.S., Professor of Political Economy, University College, London. [ Just ready. 
On CURVATURES of the SPINE: their Causes and 
Treatment. By R. BARWELL, F.R.C.S., Surgeon to Charing Cross Hospital. Third Edition, enlarged, 


with additional Illustrations. Crown 8yo. 45. 62. 


On the SCIENCE of WEIGHING and MEASURING, 


and the STANDARDS of MEASURES and WEIGHTS. By H. W. CHISHOLM, Warden of the 
Standards. With numerous Illustrations. Crown 8vo, 4s. 6d. [ NaTuRE Series. 


HOW to DRAW a STRAIGHT LINE: a Lecture on 


LINKAGES. By A, B, KEMPE, B.A. With numerous Illustrations. Crown 8vo. 2s. 6d. 
[ NaTuRE Series, 


EW VOLUMES OF HISTORY AND LITERATURE PRIMERS. Edited by Joun Ricuarp Greev. 
ROMAN AN TIQUITIES. By Prof. A. S. Wirxis, 


Owens College. Illustrated. 18mo. 1s. 


SHAKSPERE. By Prof. E. Dowpen. 18mo, Is. 


MACMILLAN & CO., LONDON. 
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GRIFFITH & FARRAN’S NEW EDUCATIONAL WORKS. 


‘© A NOVELTY IN EDUCATIONAL LITERATURE.” 


BRITANNIA: an Illustrated Latin Reading Book. Being a Collection of the 
Principal Passages in Latin Authors that refer to this island, with Vocabulary and Notes. Py THOMAS S. CAYZER, 
Ifead Master of Queen Elizabeth’s Hospital, Bristol, author of ‘‘ One Thousand Arithmetical Tests,” &c. Illustrated with a 
Map and 33 Woodcuts. Crown 8vo. Price 3s. 6d. 


PICTORIAL GEOGRAPHY, for the Use of Children. Illustrates at a glance the 


various Geographical Terms in such a manner as to at once impart clear and definite ideas respecting them. On a Sheet, 
30 X 22 inches. Printed in Colours, 1s. 6¢. Mounted on Rollers, 35. 62. 





A New Edition is preparing, price 1s. 67., cloth. 


CTORIAL FRENCH GRAMMAR, for the Use of Children. Contains 80 


Illustrations, and forms a most pleasant and easy introduction to the language. 


Messrs. G. and F. will be happy to send a specimen copy of either of the above to schoo!masters and teachers on receipt 
of stamps or P,O.O. to the amount of half the published price. 


GRIFFITH & FARRAN, West Corner of St. Paul’s Churchyard. 


TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds, Short illustrated Pamphlet post free upon 


application. 
m E. DENT & CO. 


MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY, 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 











M PDARKINSON & FRODSHAM, 


CHRONOMETER AND WATCH MAKERS, 


4, CHANGE ALLEY, CORNHILL, LONDON: 


Extract from the Report of the Director of the Portsmouth Ob:ervatory concerning Parkinson and Frodsham’s Chronometer on 
board the Déscovery, in the Arctic Expedition of 1875-6. 

‘* Nov. 7th, 1876.—Captain Beaumont, who was First Lieutenant and Navigating Officer of the Discovery, informed me that 
your WATCH, No. 5,838, was the best out of the five Pocket Chronometers that they had on board that vessel.” 








FLETCHER’S NEW MINIATURE FURNACE 


For Quantitative Assays with the Blowpipe. Temperatures under perfect control. Can be used with 
agg Blowpipe Arrangement, either Gas, Candle, or Lamp. 


100 Grains Cast Iron can be perfectly fused in Two Minutes, starting with the 
Furnace cold. 


Price, Furnace only, without Blowpipe, ls, bs 
For Hot and Cold Blast Blowpipes (New Patent) and larger Furnaces with and without Blast see 
Illustrated List for September, 1877. 


THOS. FLETCHER, 
MUSEUM STREET WARRINGTON. 
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MESS RS, “CASSELL, PETTER, AND GALPIN WILL PUBLISH, 


IN MONTHLY PARTS, 7d. 





A POPULAR SERIAL WORK ON SCIENCE, 


UNDER THE TITLE OF 


SCIENCE FOR AULL. 


By Eminent Writers, abundantly Illustrated with Engravings and Diagrams 
specially prepared for the Work. 


PART 1 READY NOVEMBER 26th, 1877, PRICE 7d. ms 


Prospectuses at all Booksellers 03 fas t free on | Ae alton to the Publishers, CASSELL, PETTER, 
GALPIN, vale Hill, Londen 


7 ~ Monthly, price 6d. 
MAGNIFICENT NEW WORK OF ART. 


ae FAMILIAR 
Great Painters of Christendom, WILD FLOWERS, 


from Cimabue to Wilkie. P. E, HULME, FLS, FSA, 
| Art Master at Marlborough College. 
BY JOH N FORBES-ROBERTSON. | The coloured figures are exquisitely beautiful ; 
Illustrated throughout with carefully executed Engravings of the Masterpieces | they are more like finished paintings, than priats, 


of the several Painters. Royai 4to, cloth elegant, giltedges. £3 3y. > and the appearance of the work is elegant “yy 


Boe ee si out.”—Gardeners’ Magazine. 
CASSELL, PETTER and GALPIN, London, and all Booksellers. 
CASSELL, PETTER,& GALPIN, & all Bookrellers. 


‘NOTICE.— With Part 31 of CAS- 
Now ready, royal 4to, 600 pages, whole bound, extra gilt, gilt SELL’S LIBRARY OF ENGLISH 
edges, £5 5s. | LITERATURE, 4y Prof. Henry 
THE BRITISH ISLES | Morley, now ready, the Volume on 
: . | ENGLISH PLAYS zs commenced. 
! ; | The Part contains the Second 
CONTAINING ; 
TWENTY-SIX EXQUISITE’ STEEL PLATES, 
From Original Drawings by Birket Foster, E, M. Wimreris, P. | , . , ‘ 
Sxax.Tor, DM Kewan, Lance, ‘HL. ny S. Reap, J. MocrorpD, | Morality Play, entitled ‘Hycke- 


J. B. Smiru, J. Cook, and J. Case; and nearly 400 Original Illustrations | Scorner,” and Jrom an Interlude 
on Wood, With Descriptive Letterpress. ; 


This Work, complete in itself, also forms the first Two Volumes of ‘ Pictu- by Fohn Heywood. These will be 
resque Europe.” Jollowed by “Ralph Roister- 


. ‘Cr seyeys . . ‘ iste ” 2 Irs ta , f 
CASSELL, PETTER, and GALPIN, London, and all Booksellers. = _ ee 
OMmcay. 


Townley Mysteries, fully anno. 
tated, with selections from a 


| “Shepherds’ Play,” from the 
| 


Hust ready, complete in three vols., cloth, £3 3s. 


THE PRACTICAL DICTIONARY OF MECHANICS. 


CONTAINING 


15,000 DRAWINGS 


OF MACHINERY, INSTRUMENTS, AND TOOLS, IN USE BY EVERY PROFESSION AND TRADE, 
WITH COMPREHENSIVE AND TECHNICAL DESCRIPTION OF EVERY SUBJECT. 
CASSELL, PETTER, AND GALPIN, LUDGATE HILL, 1L-ONDON. 


Printed by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and publish hed by 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York.—Tuurspay, October 25, 1877. 














